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PROBLEM TO BE SOLVED: To provide a display device 
which has high stability of the Kerr effect and which is 
easily manufactured. 
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substrates 1 , 2, exhibits optical isotropy when an electric 
field is not applied, exhibits optical anisotropy when the 
electric field is applied, and contains a chiral agent. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

At least one side is the display device equipped with the medium in which it is pinched between 
the substrate of a transparent pair, and the substrate of this pair, the optical isotropy is shown 
at the time of no impressing [ of electric field ], and optical anisotropy is shown at the time of 
electric-field impression, 

The above-mentioned medium is a display device characterized by including a chiral agent. 
[Claim 2] 

At least one side is the display equipped with the medium in which it is pinched between the 
substrate of a transparent pair, and the substrate of this pair, the optical isotropy is shown at 
the time of no impressing [ of electric field ], and optical anisotropy is shown at the time of 
electric-field impression, 

The above-mentioned medium is a display device characterized by being the chiral matter. 
[Claim 3] 

The opposed face with the above-mentioned medium in one [ among the substrates of a top 
Norikazu pair / at least ] substrate is a display device according to claim 1 or 2 characterized by 
arranging the polarizing plate in the opposite side. 
[Claim 4] 

the inside of the substrate of a top Norikazu pair — one substrate — a substrate side — 
receiving — abbreviation — a display device given in claim 1 characterized by having an 
electric-field impression. means to impress parallel electric field to the above-mentioned medium 
thru/or any 1 term of 3. 
[Claim 5] 

The above-mentioned electric - field impression means is a display device according to claim 4 
characterized by the thing by which opposite arrangement was carried out, and for which it has 
the tandem-type electrode of a pair at least in the direction in which it is prepared in the 
medium side in the substrate of the above-mentioned pair, and a ctenidium part gears mutually. 
[Claim 6] 

The display device according to claim 5 to which the above-mentioned ctenidium part is 
characterized by having a wedge-action-die configuration. 
[Claim 7] 

The display device according to claim 6 to which the include angle which the bending part of the 
above-mentioned wedge-action-die configuration makes is characterized by being less than 
**10 degrees 90 degrees. 
[Claim 8] 

A display device given in claim 1 characterized by arranging the orientation film at the opposed 
face with the above-mentioned medium in one [ at least ] substrate among the substrates of a 
top Norikazu pair thru/or any 1 term of 7. 
[Claim 9] 

The display device according to claim 8 to which the above-mentioned orientation film is 
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characterized by being an organic thin film. 
[Claim 10] 

The display device according to claim 8 characterized by the above-mentioned orientation film 
consisting of polyimide. 
[Claim 11] 

The above-mentioned orientation film is a display device given in claim 8 characterized by 
performing level orientation processing to parallel, or anti-parallel to a substrate thru/or any 1 
term of 1 0. 
[Claim 12] 

The above-mentioned medium is a display device given in claim 1 characterized by having the 
orientation order below the wavelength of light at the time of electrical-potential-difference 
impression thru/or any 1 term of 1 1 ; 
[Claim 13] 

A display device given in -claim 1 characterized by containing the liquid crystallinity matter in the 
above-mentioned medium thru/or any 1 term of 12. 
.[Claim 14] 

The display device according to claim 13 to which the above-mentioned medium is characterized 
by having the order structure which shows cubic symmetric property. • 
[Claim 15] 

The display device according to claim 1 3 characterized by the above-mentioned medium 
consisting of a molecule in which a cubic phase or a smectic D phase is shown. 
[Claim 16] 

The display device according to claim 1 3 characterized by the above-mentioned medium 
consisting of a liquid crystal micro emulsion. 
[Claim 17] 

The display device according to claim 13 characterized by the above-mentioned medium 
consisting of a lyotropic liquid crystal in which a micell phase, an inverted micelle phase, a 
sponge phase, or a cubic phase is shown. 
[Claim 18] 

The display device according to claim 1 3 characterized by the above-mentioned medium 
consisting of a liquid crystal particle dispersed system which shows a micell phase, an inverted 
micelle phase, a sponge phase, or a cubic phase. 
[Claim 1 9] 

The display device according to claim 12 characterized by the above-mentioned medium 
consisting of DIN DORIMA. 
[Claim 20] 

The display device according to claim 1 3 characterized by the above-mentioned medium 
consisting of a molecule in which a cholesteric blue phase is shown. 
[Claim 21] 

The display device according to claim 13 characterized by the above-mentioned medium 
consisting of a molecule in which a smectic blue phase is shown. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the display device which has the display engine performance of the wide 
field of view in a high-speed responsibility list. 
[Background of the Invention] 
[0002] 

Also in various display devices, with the thin shape, a liquid crystal display component has the 
advantage that a light weight and power consumption are small, and is widely used for OA (Office 
Automation) devices, such as image display devices, such as television and video* and a monitor, 
a word processor, a personal computer. 
[0003] 

TN (Twisted Nematic) mode using the former, for example, a nematic liquid crystal, as a liquid 
crystal display method of a liquid crystal display component, a display mode, a polymer dispersed 
liquid crystal display mode using a ferroelectric liquid crystal (FLO or antiferrbelectricity liquid 
crystal (AFLC), etc. are known. 
[0004] 

Also in it, conventionally, although the liquid crystal display component in TN (Twisted Nematic) 
mode using the nematic liquid crystal as a liquid crystal display component put in practical use is 
mentioned, there is a fault, like an angle of visibility with a slow response is narrow, and these 
faults are the liquid crystal display components using this TN mode with big hindrance, for 
example, when exceeding CRT (cathode ray tube). 
[0005] 

Moreover, although in the case of the display mode using FLC or AFLC a response is quick and 
it has the advantage that an angle of visibility is large, there is a big fault in respect of shock- 
proof nature, the temperature characteristic, etc., and by the time it is put in practical use 
widely, it will not have resulted. 
[0006] 

Furthermore, although the polymer dispersed liquid crystal display mode using light scattering 
does not need a polarizing plate but a daylight display is possible, when viewing-angle control by 
the phase plate cannot be performed in essence, it has the technical problem in respect of the 
response characteristic, and there is few predominance over TN mode. 
[0007] 

Each of these means of displaying is in the condition that the liquid crystal molecule aligned in 
the fixed direction, and since how for it to be visible with the include angle to a liquid crystal 
molecule differs, they has a viewing-angle limit. Moreover, each of these means of displaying 
uses rotation of the liquid crystal molecule by electric-field impression, and since they rotates 
[ with all of ], with a liquid crystal molecule aligned, a response takes time amount to them. In 
addition, in the case of the display mode using FLC or AFLC, in respect of a speed of response 
or an angle of visibility, it is advantageous, but the irreversible orientation destruction by external 
force poses a problem. 
[0008] 

On the other hand, the means of displaying by the electronic polarization using the secondary 
electro-optical effect is proposed to these means of displaying using rotation of the molecule by 
electric-field impression. 
[0009] 

The electro-optical effect is the phenomenon in which the refractive index of the matter 
changes with external electric fields. There are effectiveness that the refractive index of the 
matter is proportional to primary [ of electric field ], and effectiveness proportional to secondary 
in the electro-optical effect, and it is called the Pockels effect and the Kerr effect, respectively. 
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Application to a high-speed optical shutter is advanced early, and, especially as for the 
secondary electro-optical effect called the Kerr effect, utilization is made in the special 
measuring machine machine, the Kerr effect will be discovered by J. Kerr (car) in 1875, and 
ingredients, such as organic liquids, such as a nitrobenzene and a carbon disulfide, will get to 
know it until now as an ingredient in which the Kerr effect is shown — having — **** — these 
ingredients — for example, it is used for high field strength measurement of a power cable etc. 
other than said optical shutter carried out. 
[0010] 

Then, having a Kerr constant with a big liquid crystal ingredient is shown, a light modulation 
element, an optical polarizing element, and basic examination further turned to optical- 
integrated-circuit application are performed, and the liquid crystal compound in which the Kerr 
constant exceeding 200 times of said nitrobenzene is shown is also reported. 
[0011] 

The application to the display of the Kerr effect is beginning to be considered in such a situation. 
Since the refractive index of the matter in which the Kerr effect is shown is proportional to 
secondary [.of electric field ], if the -matter in which the Kerr effect is shown is used for 
orientation polarization, it can expect a low-battery drive compared with the case where the 
matter in which the Pockels effect is shown is used for orientation polarization. Furthermore, in 
order that the matter in which the Kerr effect is shown may show the response characteristic of 
several several microseconds - mm second, being used in order to make the display by the 
display answer a high speed to input voltage is expected. 
[0012] 

However, there is stability of the Kerr effect as a technical problem at the time of applying the 
matter in which the Kerr effect is shown to a display device. That is, the Kerr effect (in itself, 
observed in the state of an isotropic phase) serves as max near the liquid crystal phase- 
isotropic phase phase transition temperature, and decreasing rapidly with a temperature rise is 
known. For this reason, the stability of the Kerr effect is bad and poses a practical big problem. 
[0013] 

On the other hand, the liquid crystal molecule in which the Kerr effect is shown is shut up into a 
macromolecule, and the measure which raises the stability of the Kerr effect is proposed (for 
example, patent reference 1 reference). 

[Patent reference 1] JP.1 1-183937,A (July 9, 1999 (Heisei 11) public presentation) 
[Nonpatent literature 1] Kazuya Saito and outside — one person, "the thermodynamics of the 
new thermotropic liquid crystal which is isotropy optically", liquid crystal, 2001, the 5th volume, 
and the 1st — No. .p.20-27 

[Nonpatent literature 2] The Yamamoto **, "a liquid crystal micro emulsion", liquid crystal, 2000, 
the 4th volume, No. 3, p.248-254 

[Nonpatent literature 3] D. The volume Demus and on outside trinominal, "Handbook of Liquid 
Crystals Low Molecular Weight Liquid Crystal", Wiley-VCH, 1998, voL2B, p.887-900 
[Nonpatent literature 4] The 1st time of Yamamoto **, "liquid-crystal science experiment 
lecture: Identification:^) lyotropicHiquid-crystal" which is a liquid crystal phase, liquid crystal, 
2002, the 6th volume, No. 1 , p.72-83 

[Nonpatent literature 5] Eric Grelet, outside trinominal, "Structural Investigations on Smectic 
Blue Phases", PHYSICAL REVIEW LETTERS, The American Physical Society, April 23, 2001, 
vol.86, No.17, p3791-3794 

[Nonpatent literature 6] Yonetani **, "a nano structure liquid crystal phase being explored by 
the molecular simulation", liquid crystal, 2003, the 7th volume, No. 3, p.238-245 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0014] 

However, in that the stability of the Kerr effect is maintained, it needs to set liquid crystal area 
size to 0.1 micrometers or less while it needs to carry out the polymerization of the reactant 
monomer according to photopolymerization etc., although the above-mentioned patent reference 
1 is an effective approach. For this reason, it is not easy to manufacture a display device using 
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the liquid crystal ingredient of a publication in the patent reference 1. Furthermore, since there 
is much area which a liquid crystal ingredient and a macromolecule touch, when impurities, such 
as ion in a macromolecule, melt into a liquid crystal ingredient, dependability will fall. For this 
reason, it is difficult to acquire the high dependability as a display device. 
[0015] 

This invention is made in view of the above-mentioned trouble, and the purpose is to offer the 
display device which can be manufactured easily while having the high stability of the Kerr effect. 

[Means for Solving the Problem] 
[0016] 

In order that the display device concerning this invention may solve the above-mentioned 
technical problem, at least one side is the display device equipped with the medium in which it is 
pinched between the substrate of a transparent pair, and the substrate of this pair, the optical 
isotropy is shown at the time of no impressing [ of electric field ], and optical anisotropy is 
shown at the time of electric-field impression, and the above-mentioned medium is 
characterized by including a chiral agent. 
[0017] 

According to the above-mentioned configuration, the chiral agent contains to the medium. A 
chiral agent takes an adjoining molecule and the structure twisted mutually. In this case, the 
energy of the interaction between molecules becomes low. For this reason, by making a medium 
contain a chiral agent, a medium and a chiral agent are twisted spontaneously, and take 
structure, and structure stabilizes them. So, since the original structure is [ / for example, near 
the isotropic phase-liquid crystal phase phase transition temperature ] stable, a rapid structural 
change cannot take place, but the medium containing a chiral agent can stabilize the Kerr effect 
as the result. Here, it means that change of a Kerr constant is small in the Kerr effect being 
stable. 
[0018] 

That is, big energy is needed in order to change the condition of stabilizing according to twist 
structure. That is, it is twisted if big energy is not given, and structure does not break. 
Therefore, it is thought that bigger energy than energy required in order to change the condition 
that twist structure is not stable in order to change the condition, when a certain system 
stabilized by twist structure has a certain fixed Kerr constant is needed. That is, when there is 
twist structure, a Kerr constant will seldom change. Therefore, the Kerr effect can be stabilized. 
[0019] 

Therefore, the effectiveness that the display device which stabilized the Kerr effect by the 

simple method of adding a chiral agent is easily realizable is done so. 

[0020] 

In order that the display device concerning this invention may solve the above-mentioned 
technical problem, at least one side is the display equipped with the medium in which it is 
pinched between the substrate of a transparent pair, and the substrate of this pair, the optical 
isotropy is shown at the time of no impressing [ of electric field ], and optical anisotropy is 
shown at the time of electric-field impression, and the above-mentioned medium is 
characterized by being the chiral matter. 
[0021] 

According to the above-mentioned configuration, the medium itself consists of chiral matter. The 
chiral matter is matter (optically activity matter) which has chiral nature. When the chiral matter 
takes twist structure, the energy of an intermolecular interaction becomes low. For this reason, 
the medium itself is twisted spontaneously, structure is taken and structure is stable. So, since 
the original structure is [ / for example, near the isotropic phase-liquid crystal phase phase 
transition temperature ] stable, a rapid structural change cannot take place, but the medium 
which consists of chiral matter can stabilize the Kerr effect as the result. That is, since a Kerr 
constant will seldom change like the above when there is twist structure, the Kerr effect can be 
stabilized. 
[0022] 
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Therefore, the effectiveness that the display device which stabilized the Kerr effect is easily 

realizable only by using the chiral matter as a medium is done so. 

[0023] 

As for the opposed face with the above-mentioned medium in one [ among the substrates of the 
above-mentioned pair / at least ] substrate, it is desirable that the polarizing plate is arranged in 
the display device concerning this invention in the opposite side. According to the above- 
mentioned configuration, it becomes possible to modulate permeability by impressing electric 
field to a medium and making a birefringence discover. 
[0024] 

the display device concerning this invention — the inside of the substrate of the above- 
mentioned pair — one substrate — a substrate side — receiving — abbreviation — it is 
desirable to have an electric-field impression means to impress parallel electric field to the 
above-mentioned medium. According to the above-mentioned configuration, electric field can be 
easily impressed in the direction which carries out an abbreviation rectangular cross to the light 
which passes in the perpendicular direction to a substrate, i.e., the direction parallel to a 
substrate side, and the birefringence anisotropy generated in electric-field impression can be 
easily taken out as change of a lightwave signal. 
[0025] 

The thing by which opposite arrangement was carried out and for which it has the tandem-type 
electrode of a pair at least is desirable in the direction in which the above-mentioned electric- 
field impression means is formed in the medium side in the substrate of the above-mentioned 
pair at the display device concerning this invention, and a ctenidium part gears mutually. 
[0026] 

According to the above-mentioned configuration, the above-mentioned electric-field impression 
means are at least one pair of tandem-type electrodes, and opposite arrangement is carried out 
in the direction in which it is prepared in the medium side in the substrate of the above- 
mentioned pair, and a ctenidium part gears mutually, electric field according to a tandem-type 
electrode by being arranged so that the ctenidium part in the above-mentioned tandem-type 
electrode may gear mutually — a substrate — abbreviation — it becomes parallel electric field, 
so — according to the above-mentioned configuration — a tandem-type electrode — a 
substrate — abbreviation — since parallel electric field are impressed to a medium, the display 
device by which driver voltage was reduced is realizable. In addition, as for the above "a 
tandem-type electrode", two or more electrodes (ctenidium part) say the thing of the electrode 
elongated from one electrode (a part for a comb root) in the predetermined direction to the 
longitudinal direction. 
[0027] 

It is desirable that the above-mentioned ctenidium part has a wedge-action-die configuration in 
the display device concerning this invention. A "wedge-action-die configuration" means the 
configuration where the ctenidium part bent at an angle of predetermined. Since according to the 
above-mentioned configuration opposite arrangement of the ctenidium part of the wedge- 
action-die configuration in such a tandem-type electrode is carried out so that it may gear 
mutually, as for the electric field generated with this tandem-type electrode, the electric-field 
impression direction turns into a 2-way at least 
[0028] 

So, according to the above-mentioned configuration, the medium domain where the directions of 
the optical anisotropy of the above-mentioned medium differ exists because the electric-field 
impression direction recognizes 2-way existence at least For this reason, an angle-of-visibility 
property can be raised in the above-mentioned display device. 
[0029] 

It is desirable that the include angle which the bending part of the above-mentioned wedge- 
action-die configuration makes in the display device concerning this invention is 90 degrees 
[ less than **10 ]. "The include angle which the bending part of a wedge-action-die 
configuration makes" means the include angle at which the ctenidium part bent. So, since the 
include angle which the bending part of the above-mentioned wedge-action-die configuration 
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makes is 90 degrees [ less than **10 ] according to the above-mentioned configuration, the 
medium (include angle of 90 abbreviation is made) domain where the direction of the optical 
anisotropy of a medium intersects perpendicularly mostly mutually exists. So, it becomes 
possible to compensate mutually the phenomenon with a color of the slanting viewing angle in 
each medium domain, and to suit. Therefore, the display device which can raise an angle-of- 
visibility property more can be realized, without spoiling permeability. 
[0030] 

It is desirable that the orientation film is arranged among the substrates of the above-mentioned 
pair in the display device concerning this invention at the opposed face with the above- 
mentioned medium in one [ at least ] substrate. Moreover, it is desirable that the above- 
mentioned orientation film is an organic thin film, and especially the thing that the above- 
mentioned orientation film consists of polyimide is desirable. 
[0031] 

According to the above-mentioned configuration, it can specify towards a request of the 
direction of orientation of a medium in near an interface with the above-mentioned orientation 
film of the above-mentioned medium certainly. Moreover, the orientation of the molecule which 
constitutes the above-mentioned medium can be made to carry out towards desired certainly in 
the condition of having made the above-mentioned medium discovering a liquid crystal phase. 
[0032] 

As for the above-mentioned orientation film, in the display device concerning this invention, it is 
desirable that level orientation processing is performed to parallel or anti-parallel to a substrate. 
The effectiveness that maximization of contrast can be attained, for example, black brightness 
can be made still smaller by level orientation processing being performed to parallel or anti- 
parallel to the above-mentioned substrate is done so. In addition, jn this invention, the case 
where the mutual orientation processing direction is parallel and where the sense is the same 
shall be shown, the mutual orientation processing direction shall be parallel to anti-parallel, and 
the case where the sense is the contrary (reverse) shall be indicated to be parallel with them. 
[0033] 

As for the" above-mentioned medium, in the display device concerning this invention, it is 
desirable to have the orientation order below the wavelength of light at the time of electrical- 
potential-difference impression. If orientation order is below the wavelength of light, isotropy is 
shown optically. Therefore, the display condition at the time of no electrical-potential-difference 
impressing and electrical-potential-difference impression can certainly be changed by using the 
medium by which orientation order becomes below the wavelength of light at the time of 
electricahpotential-difference impression. 
[0034] 

It is desirable that the liquid crystallinity matter is contained in the above-mentioned medium in 
the display device concerning this invention. By impressing electric field to the liquid crystallinity 
matter, distortion is given to the fine structure and it becomes possible to carry out induction of 
the optical modulation. 
[0035] 

Moreover, the above-mentioned medium may have the order structure which shows cubic 

symmetric property. 

[0036] 

Moreover, the above-mentioned medium may consist of a molecule in which a cubic phase or a 

smectic D phase is shown. 

[0037] 

Moreover, the above-mentioned medium may consist of a liquid crystal micro emulsion. 
[0038] 

Moreover, the above-mentioned medium may consist of a lyotropic liquid crystal in which a 
micell phase, an inverted micelle phase, a sponge phase, or a cubic phase is shown. 
[0039] 

Moreover, the above-mentioned medium may consist of a liquid crystal particle dispersed system 
which shows a micell phase, an inverted micelle phase, a sponge phase, or a cubic phase. 
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[0040] 

Moreover, the above-mentioned medium may consist of DIN DORIMA. 
[0041] 

Moreover, the above-mentioned medium may consist of a molecule in which a cholesteric blue 

phase is shown. 

[0042] 

Moreover, the above-mentioned medium may consist of a molecule in which a smectic blue 

phase is shown. 

[0043] 

When each above-mentioned matter impresses electric field, optical anisotropy changes. 
Therefore, each above-mentioned matter can be used as the above-mentioned medium. 
[Effect of the Invention] 
[0044] 

It is the display device equipped with the medium in which the display device concerning this 
invention is pinched as mentioned above between the substrate of a pair at least with 
transparent one side, and the substrate of this pair, the optical isotropy is shown at the time of 
no impressing [ of electric field ], and optical anisotropy is shown at the time of electric-field 
impression, and the above-mentioned medium is a configuration containing a chiral agent. By 
making a medium contain a chiral agent, a medium and a chiral agent are twisted spontaneously, 
and take structure, and structure stabilizes them. Consequently, the effectiveness that the 
display device which stabilized the Kerr effect is realizable is done so. 
[Best Mode of Carrying Out the Invention] 
[0045] 

It will be as follows if one gestalt of operation of this invention is explained based on drawing 1 

thru/or drawing 11. 

[0046] 

Drawing 1 (a) is the sectional view showing typically the outline configuration of the important 
section of the display device concerning the gestalt of this operation in electrical-potential- 
difference the condition of not impressing (OFF condition), and drawing 1 (b) is the sectional 
view showing typically the outline configuration of the important section of the display device 
concerning the gestalt of this operation in an electrical-potential-difference impression condition 
(ON condition). 
[0047] 

Drawing 1 (a) as shown in - (b), the display device concerning the gestalt of this operation It has 
the substrate (it is hereafter described as the pixel substrate 1 1 and the opposite substrate 1 2) 
of a pair at least with transparent one side which countered mutually and has been arranged. 
Between the substrates of these pairs as an optical modulation layer It has the cellular structure 
by which the medium layer 3 which consists of a medium (it is hereafter described as Medium A) 
which carries out an optical modulation by impression of electric field is pinched. 
[0048] 

Moreover, as shown in drawing 1 (a) - (b), the above-mentioned pixel substrate 1 1 and the 
opposite substrate 1 2 have the substrate 1 as a medium maintenance means (optical modulation 
layer maintenance means), and 2, respectively, and have the configuration in which a polarizing 
plate 6 and 7 are prepared in the field of the opposite side, respectively with the substrate 1 of 
these pairs and the outside of 2 (outside of the pixel substrate 1 1 and the opposite substrate 
12), i.e., both [ these ] the substrates 1 and the opposed face of 2. 
[0049] 

One [ at least ]. substrate has translucency among the substrates 1-2 of a top Norikazu pair, for 
example, consist of transparent substrates, such as a glass substrate, and among the substrates 
1-2 of these pairs on an opposed face with the substrate 2 of another side in one substrate 1 it 
is shown in drawing 1 (a) - (b) — as — the above-mentioned substrate 1 — abbreviation — 
opposite arrangement of the electrode 4 which is an electric-field impression means for 
impressing parallel electric field (sideways electric field) to the above-mentioned medium layer 3, 
and 5 is carried out mutually. 



Jp-A-2005-316011 



10/38 ^— v 



[0050] 

The above-mentioned electrode 4-5 consists of electrode materials, such as transparent 
electrode ingredients, such as ITO (indium stannic acid ghost), and is set, for example as the line 
breadth of 5 micrometers, the inter-electrode distance (electrode spacing) of 5 micrometers, and 
the thickness of 0.6 micrometers with the gestalt of this operation. However, line breadth, inter- 
electrode distance, and thickness are mere examples, and are not limited to the above- 
mentioned electrode material list by this, although it is not what is limited especially as an 
example of the above-mentioned electrode 4-5 if it is possible to carry out the optical 
modulation of the medium A of the medium layer 3 while impressing the above-mentioned 
medium layer 3 — the above-mentioned substrate 1 — abbreviation — the electrode which 
impresses parallel electric field (sideways electric field) to the above-mentioned medium layer 3 
is mentioned. 
[0051] 

Hereafter, drawing 2 is made reference and an example of the electrode structure of an 
electrode 4-5 is explained. Drawing 2 is drawing explaining the relation of the structure of an 
electrode 4-5 and the polarizing plate absorption shaft in the display device of operation of this 
invention. 
[0052] 

An electrode 4-5 is the Kushigata electrode by which opposite arrangement was carried out in 
the direction which gears mutually [ ctenidium partial 4a and 5a have a wedge-action-die 
configuration, and ]. A "wedge configuration" means the configuration where ctenidium partial 4a 
and 5a bent at an angle of [ alpha ] predetermined. Moreover, as shown in drawing 2 , a 
configuration with [ two or more ] a wedge-action-die configuration is sufficient as ctenidium 
partial 4a and 5a. Thus, a serration configuration is mentioned as an example of a configuration 
which has two or more wedge-action-die configurations. 
[0053] 

As for the "Kushigata electrode" here, two or more electrode (ctenidium part) 4a says the thing 
of the electrode elongated from one electrode (part for comb root) 4b in the predetermined 
direction to the longitudinal direction. Moreover, the thing of the configuration elongated while 
the ctenidium part bent by turns at the include angle alpha in the direction which keeps away to 
the longitudinal direction of comb root part 4b, as it was indicated in drawing 2 as a "serration 
configuration" is said. 
[0054] 

As shown in drawing 2 , an electrode 4 consists of ctenidium partial 4a and comb root part 4b. 
Ctenidium partial 4a is elongated bending by turns in the direction which keeps away to the 
longitudinal direction of comb root part 4b. Moreover, ctenidium partial 4a has composition which 
serration unit 4e which serration component 4c and 4d of serration components constitute 
elongated continuously. This serration unit 4e is the configuration which bent so that serration 
component 4c and 4d of serration components might make the include angle of an include angle 
alpha. And in ctenidium partial 4a of an electrode 4, it has composition elongated while bending 
by turns at equal intervals in the direction which keeps away to the longitudinal direction of 
comb root part 4b. 
[0055] 

Moreover, it has composition in which serration unit 5e which serration component 5c and 5d of 
serration components constitute elongated ctenidium partial 5a in an electrode 5 as well as 
ctenidium partial 4a in an electrode 4 continuously, and is the configuration that serration 
component 5c and 5d of serration components in serration unit 5e bent so that the include angle 
of an include angle alpha might be made. 
[0056] 

As for the include angle alpha in the above-mentioned electrodes 4 and 5, it is desirable that it is 
[ 90 degree ] less than **10 degrees, it is more desirable that it is [ 90 degree ] less than **5 
times, and it is most desirable that it is 90 degrees. 
[0057] 

Moreover, as shown in drawing 2 , opposite arrangement of an electrode 4 and the electrode 5 is 
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carried out so that ctenidium partial 5a may gear with each ctenidium partial 4a. That is, opposite 
arrangement of an electrode 4 and the electrode 5 is carried out so that serration component 4c 
and 4d of serration components in ctenidium partial 4a may become parallel to serration 
component 5c and 5d of serration components in ctenidium partial 5a respectively. So, if an 
electrical potential difference is impressed to an electrode 4-5, two electric fields from which 
the electric-field impression direction differs mutually will be formed. That is, the electric field 
between serration component 4c and serration component 5c (electric-field impression direction 
45c of drawing 2 ) and the electric field between 4d of serration components and 5d of serration 
components (the 45d of the electric-field impression directions of drawing 2 ) are formed. 
[0058] 

Moreover, the above-mentioned serration unit 4e and serration unit 5e can be said to be having 
the character type configuration of from the configuration. So, the above "a serration 
configuration" can say the character component of which corresponds per serration with it 
being the configuration elongated in the direction which keeps away to the longitudinal direction 
for a comb root. Moreover, "a ctenidium part is a serration configuration" can say a ctenidium 
part with it being the configuration of a zigzag line of having the character type configuration of 
"**." 
[0059] 

Moreover, the above-mentioned serration unit 4e and serration unit 5e can be said to be having 
the configuration of the character of "v" from the configuration. So, the above "a serration 
configuration" can say the character component of V which corresponds per serration with it 
being the configuration elongated in the direction which keeps away to the longitudinal direction 
for a comb root. Moreover, "a ctenidium part is a serration configuration" can say a ctenidium 
part with it being the configuration of a zigzag line of having the character type configuration of 

V. 

[0060] 

Moreover, as shown in drawing 2 , electric-field impression direction 45c and the 45d of the 
electric-field impression directions are mutually perpendicular. For this reason, the medium 
(include angle of 90 degrees is made) domain where the direction of the opticaj anisotropy of 
Medium A intersects perpendicularly mutually exists, and it becomes possible in a display device 
to compensate mutually the phenomenon with a color of the slanting viewing angle in each 
medium domain, and to suit. 
[0061] 

Moreover, with the gestalt of this operation, polarizing plate absorption shaft 6a and 7a in each 
polarizing plate 6-7 are making the include angle of 45 degrees to electric-field impression 
direction 45 c.45d of the above-mentioned 2-way formed with an electrode 4-5 while the 
polarizing plate 6-7 prepared in both the substrates 1-2, respectively is arranged so that 
polarizing plate absorption shaft orientations may intersect perpendicularly mutually as shown in 
drawing 2 . 
[0062] 

Thus, the electrode 4-5 prepared in the substrate 1 is formed so that the electric-field 
impression direction may turn into a 2-way at least. The medium domain where the directions of 
the optical anisotropy of Medium A differ exists in the medium layer 3 because the electric^field 
impression direction recognizes 2-way existence at least. For this reason, the effectiveness that 
an angle-of-visibility property improves in the above-mentioned display device is done so. 
moreover, the above — when the electrode 4-5 is formed so that the electric-field impression 
direction of a 2-way may become perpendicular mutually even if few. the medium (include angle 
of 90 degrees is made) domain where the direction of the optical anisotropy of Medium A 
intersects perpendicularly mutually exists. For this reason, in a display device, it becomes 
possible to compensate mutually the phenomenon with a color of the slanting viewing angle in 
each medium domain, and to suit. Therefore, the display device which can raise an angle-of- 
visibility property more can be realized, without spoiling permeability. Moreover, when being 
arranged so that the direction of the optical anisotropy of Medium A may intersect 
perpendicularly mutually and the include angle whose include angle with polarizing plate 
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absorption shaft 6a and 7a of the above-mentioned polarizing plate 6-7 is 45 degrees may be 
made, the compensating ratio of the coloring phenomenon of a slanting viewing angle can realize 
the display device which raises increase and an angle-of-visibility property further. 
[0063] 

Furthermore, the orientation film 8 (dielectric thin film) with which rubbing processing was 
performed is brought into an opposed face front face with the opposite substrate 12 in the 
opposed face top 1 1 with the substrate 2 in the above-mentioned substrate 1 , i.e., the above- 
mentioned pixel substrate, all over an opposed face with the substrate 2 in the above-mentioned 
substrate 1 , and is formed in it so that the above-mentioned electrode 4-5 may be covered. 
[0064] 

Moreover, the orientation film 9 (dielectric thin film) with which rubbing processing was 
performed is brought also into an opposed face front face with the pixel substrate 1 1 in the 
opposed face top 1 2 with the substrate 1 in the above-mentioned substrate 2, i.e., the above- 
mentioned opposite substrate, all over an opposed face with the substrate 1 in the above- 
mentioned substrate 2, and is formed in it. 
[0065] 

Level rubbing processing (level orientation processing) of substrate side inboard is performed for 
the orientation processing direction as the above-mentioned rubbing processing by the above- 
mentioned orientation film 8-9 so that the direction of rubbing may be in agreement with one of 
polarizing plate absorption shafts among absorption shaft 6a and 7a of the above-mentioned 
polarizing plate 6-7. 
[0066] 

In the display device concerning the gestalt of this operation, as shown in drawing 1 (b), when 
whenever [ orientation order ] goes up in the electric-field impression direction, optical 
anisotropy is discovered, and the medium layer 3 may function as a display device of the shutter 
mold from which permeability changes. Therefore, to the polarizing plate absorption shaft 
orientations which intersect perpendicularly mutually, the direction of an anisotropy gives the 
maximum permeability, when making the include angle of 45 degrees. In addition, permeability (P) 
when bearing which the optical anisotropy of Medium A discovers presupposes that it exists in 
the include angle of **theta (degree) at a polarizing plate absorption shaft, respectively 
permeability in case it estimates from P(%) =Sin2 (2theta) and Above theta is 45 degrees — 
100% — then If it is about 90% or more, since it will be sensed to human being's eyes that it has 
the maximum brightness, if Above theta is 35 < theta< 55 degrees, it will be sensed to Have the 
maximum brightness to human being's eyes. That is, as shown in the gestalt of this operation, 
electric field pan maximize permeability by the display device impressed to abbreviation parallel 
at a* substrate 1 because polarizing plate absorption shaft orientations and the orientation 
processing direction [ in other words ] (the direction of rubbing) in level orientation processing 
make the include angle of 45 degrees most suitably less than **5 times 45 degrees less than 
**10 degrees 45 degrees to the electric-field impression direction by the above-mentioned 
electrode 4-5. 
[0067] 

With the gestalt of this operation, as shown in drawing 2 , the polarizing plate 6-7 prepared in 
both the substrates 1-2, respectively is formed so that the include angle whose polarizing plate 
absorption shaft and electrode expanding direction of an electrode 4-5 (ctenidium partial 
4aand5a) in each polarizing plate 6-7 are 45 degrees may be made, while mutual polarizing plate 
absorption shaft orientations intersect perpendicularly. 
[0068] 

Therefore, in the above-mentioned display device, the electric-field impression direction by the 
above-mentioned electrode 4-5 is making the direction of rubbing of the orientation film 8-9, and 
the include angle of 45 degrees in the polarizing plate absorption shaft-orientations list of the 
above-mentioned polarizing plate 6-7. 
[0069] 

In the gestalt of this operation, the direction of rubbing in the above-mentioned orientation film 
8-9 If it is clear and is in accordance with one polarizing plate absorption shaft of the above- 
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mentioned polarizing plates 6-7 as shown in drawing 2 You may be parallel (the mutual direction 
of orientation (processing) is parallel, and the sense is the same) mutually, and the anti-parallel 
of orientation (processing) (antiparallelism), i.e., the mutual direction, may be parallel, and the 
sense may be the contrary (reverse), and you may lie at right angles. 
[0070] 

The above-mentioned orientation film 8-9 used in the gestalt of this operation respectively you 
may be the organic film, and may be the inorganic film, the degree of the order of the orientation 
of the molecule 10 which constitutes the above-mentioned medium A is raised, and orientation 
of this molecule 10 is carried out towards desired — it can even make, if it carries out Although 
not limited especially, when the above-mentioned orientation film 8-9 is formed with an organic 
thin film, since a good orientation effect is shown, it is more desirable to use an organic thin film 
as the above-mentioned orientation film 8-9. Polyimide is extremely stable and reliable also in 
such an organic thin film, and since the extremely excellent orientation effect is shown, the 
display device which shows the better display engine performance to an orientation film 
ingredient by using polyimide can be offered. 
[0071] 

In addition, the commercial level orientation film can be used as the above-mentioned orientation 
film 8-9. Moreover, as the above-mentioned orientation film 8-9, since the orientation control is 
easy, you may have the functional group (it is hereafter described as an optical functional group) 
which has light-sensitive nature. Although a cinnamate system, a chalcone system, etc. which 
carry out a dimerization reaction, for example, the azo which carries out isomerization are 
mentioned as the above-mentioned optical functional group, this invention is not limited to this. 
[0072] 

When the above-mentioned orientation film 8-9 has an optical functional group, desired 
orientation processing can be easily performed by irradiating the ultraviolet rays which polarized 
(it being hereafter described as a polarization ultraviolet radiation exposure), and making above- 
mentioned pixel substrate 11 and opposite substrate 12 front face, i.e., the 8-orientation film 9 
above-mentioned front face, discover orientation restraining force. 
[0073] 

The above-mentioned display device is formed by enclosing said medium A with lamination and 
its opening through spacers which are not illustrated, such as a plastics bead and a glass fiber 
spacer, if needed by the sealing compound which does not illustrate the above-mentioned pixel 
substrate 1 1 and the opposite substrate 1 2 for example. 
[0074] 

The above-mentioned medium A used for the gestalt of this operation is a medium from which 
optical anisotropy changes by impressing electric field. Although electric displacement 
Dij=epsilon ij-Ej will be produced if electric field Ej are added from the exterior into the matter, a 
slight change is then looked at by the dielectric constant (epsilonu). On the frequency of light, 
since the square of a refractive index (n) is equivalent to a dielectric constant, the above- 
mentioned medium A can also be said to be the matter from which a refractive index changes by 
impression of electric field. 
[0075] 

Thus, unlike the liquid crystal display component for which, as for the display device concerning 
the gestalt of this operation, the refractive index of the matter displays using the phenomenon 
(electro-optical effect) of changing with external electric fields, and the molecule (the direction 
of orientation of a molecule) used rotating together by electric-field impression, the direction of 
optical anisotropy hardly changes, but displays by change (mainly electronic polarization and 
orientation polarization) of extent of the optical anisotropy. 
[0076] 

the time of no electric-field impressing, such as matter in which the Pockels effect or the Kerr 
effect is shown as the above-mentioned medium A, — optical — etc. — it is a direction 
(macroscopic — seeing — etc. — what is necessary is just a direction), and is the medium 
which discovers an optical modulation (it is desirable for a birefringence to go up especially by 
electricHleld impression) by electric-field impression. 
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[0077] 

In the state of no electrical-potential-difference impressing, in the state of electrical-potential- 
difference impression, the Pockels effect and the Kerr effect (in itself, observed in the state of 
an isotropic phase) are the electro-optical effects proportional to secondary [ of electric field / 
primary or secondary ], and since it is an isotropic phase, it is optically isotropic, but when a 
birefringence is discovered, they can modulate [ in the field to which electric field are impressed, 
the direction of a major axis of the molecule of a compound can carry out orientation of them in 
the direction of electric field, and ] permeability, respectively. For example, since each molecule 
arranged at random by in the case of the means of displaying using the matter in which the Kerr 
"effect is shown impressing electric field and controlling €he spin polarization of electron in one 
intramolecular rotates separately respectively and the sense is changed, a speed of response is 
very quick, and since the molecule has arranged disorderly, there is an advantage that there is 
no viewing-angle limit. In addition, what sees roughly among the above-mentioned media A, and 
is proportional to secondary [ of electric field / primary or secondary ] can be treated as matter 
in which the Pockels effect or the Kerr effect is shown. 
[0078] 

As matter in which the Pockels effect is shown, although organic solid materials, such as a 
hexamine, etc. are mentioned, it is not limited especially, for example. As the above-mentioned 
medium A, the various organic materials and inorganic material in which the Pockels effect is 
shown can be used. 
[0079] 

Moreover, as matter in which the Kerr effect is shown, it is following structure-expression (1) - 
(7). 

[0080] 
[Formula 1] 
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c 7 h I5 -{HHHHOhF -(7) 



[0081] 

Although it comes out and the liquid crystallinity matter shown is mentioned, it is not limited 
especially. 
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[0082] 

The Kerr effect is observed in a transparent medium to incident light. For this reason, the matter 
in which the Kerr effect is shown is used as a transparent medium. Usually, the liquid crystallinity 
matter shifts to the isotropic phase which has random orientation with a molecular level from a 
liquid crystal phase with short-distance order in connection with a temperature rise. That is, the 
Kerr effect of the liquid crystallinity matter is a phenomenon looked at by the liquid of the 
isotropic phase condition beyond liquid crystal phase [ not a nematic phase but ]-isotropic phase 
temperature, and the above-mentioned liquid crystallinity matter is used as a transparent 
dielectric liquid. 
[0083] 

Dielectric liquids, such as liquid crystallinity matter, will be in an isotropic phase condition, so 
that the operating environment temperature (whenever [ stoving temperature ]) by heating is 
high, therefore, in using dielectric liquids, such as liquid crystallinity matter, as the above- 
mentioned medium In order to use this dielectric liquid in the state of a transparent liquid to 
transparence, i.e., the light For example, heating means, such as a heater which is not illustrated, 
are formed around (1) medium layer 3. May heat the above-mentioned dielectric liquid with this 
heating means beyond the clearing point, may use, and (2) By the thermal radiation from a back 
light, heat conduction (the above-mentioned back light and a circumference drive circuit function 
as a heating means in this case) from a back light and/or a circumference drive circuit, etc., the 
above-mentioned dielectric liquid may be heated beyond that clearing point, and may be used. 
Moreover, a sheet-like heater (heating means) may be pasted together as a heater to at least 
the (3) above-mentioned substrate 1 and one side of 2, and you may heat and use for 
predetermined temperature at them. Furthermore, in order to use the above-mentioned 
dielectric liquid in the state of transparence, the clearing point may use an ingredient lower than 
the operating-temperature-limits minimum of the above-mentioned display device. 
[0084] 

As for the above-mentioned medium A, it is desirable to include the liquid crystallinity matter, 
and when using the liquid crystallinity matter as the above-mentioned medium A, although it is 
the transparent liquid in which an isotropic phase is shown, it is macroscopically desirable [ this 
liquid crystallinity matter ] to include the cluster which is the molecule ensemble who has the 
short-distance order microscopically arranged in the fixed direction. In addition, since the above- 
mentioned liquid crystallinity matter is used in the transparent condition to the light, the above- 
mentioned cluster is also used in the transparent (directions [ target / optical ]) condition to the 
light. Moreover, the liquid crystallinity matter may show liquid crystallinity alone, by mixing two or 
more matter, liquid crystallinity may be shown and other non-liquid crystallinity matter may be 
mixed in these matter. 
[0085] 

For this reason, as mentioned above, the above-mentioned display device may perform 
temperature control using heating means, such as a heater, and The medium layer 3 may be 
divided and used for a subsegment using polymeric materials etc. The diameter of the above- 
mentioned liquid crystallinity matter being referred to as 0.1 micrometers or less etc. for 
example, the above-mentioned liquid crystallinity matter It may consider as the minute drop let 
which has a path smaller than the wavelength of light, and you may carry out by controlling 
dispersion of light using the liquid crystallinity compound in which it considers as a transparence 
condition or a transparent isotropic phase is shown at operating environment temperature (room 
temperature) etc. Dispersion of the diameter of the above-mentioned liquid crystallinity matter 
and light when the path (major axis) of a cluster is still smaller than 0.1 micrometers or less, i.e., 
the wavelength of light, (incident light wavelength) can be disregarded. For this reason, if the 
path of the above-mentioned cluster is 0.1 micrometers or less, for example, the above- 
mentioned cluster is also transparent to the light. 
[0086] 

In addition, the above-mentioned medium A is not limited to the matter to which it is indicated 
that the Pockels effect or the Kerr effect mentioned above. For this reason, the above- 
mentioned medium A may have the order structure where the array of a molecule has the cubic 



JP-A-2005-316011 



17/38 ^— v 



symmetry of the scale below the wavelength of light (for example, nano-scale). and you may 
have the cubic phase (1-3-nonpatent literature 6 reference) which looks isotropic optically. A 
cubic phase is the following structure expression (8), for example as liquid crystallin'rty matter in 
which it is one of the liquid crystal phases of the liquid crystallinity matter which can be used as 
the above-mentioned medium A, and a cubic phase is shown. 
[0087] 
[Formula 2] 



"C 8 H l7 0 




-N 



H 





o 



OH 17 C 8 



(8) 



[0088] 

It comes out and the BABH8 grade shown is mentioned. If electric field are impressed to such 
liquid crystallinity matter, distortion will be given to the fine structure and it will become possible 
to carry out induction of the optical modulation. 
[0089] 

BABH8 shows the cubic phase which consists of order structure of having the cubic symmetry 
of the scale below the wavelength of light in a temperature requirement (136.7 degrees C or 
more and 161 degrees C or less). This BABH8 has the order structure below the wavelength of 
light, and a good black display can be performed to the bottom of a crossed Nicol in the above- 
mentioned temperature requirement by the optical isotropy being shown at the time of no 
electrical-potential-difference impressing. 
[0090] 

If an electrical potential difference is impressed between electrodes 4-5 (Kushigata electrode) 
on the other hand, controlling the temperature of the above BABH8 using the heating means 
described above, for example at 136.7 degrees C or more and 161 degrees C or less, distortion 
will arise in the structure (order structure) of having cubic symmetric property. That is, in the 
above-mentioned temperature requirement, the above BABH8 is isotropic in the state of no 
electrical-potential-difference impressing, and an anisotropy discovers it by electrical-potential- 
difference impression. 
[0091] 

Thereby, since a birefringence occurs in the above-mentioned medium layer 3, the above- 
mentioned display device can perform a good white display. In addition, the direction which a 
birefringence generates is fixed and the magnitude changes with electrical-potential-difference 
impression, moreover, the electrical-potential-difference permeability curve which shows the 
relation of the electrical potential difference and permeability which are impressed between 
electrodes 4-5 (Kushigata electrode) — a temperature requirement (136.7 degrees C or more 
and 161 degrees C or less), about 20 [ i.e., ], — it becomes the curve stabilized in the large 
temperature requirement K. For this reason, when the above BABH8 is used as the above- 
mentioned medium A, temperature control can be performed very easily. That is, since the 
medium layer 3 which consists of the above BABH8 is a stable phase thermally, rapid 
temperature dependence is not discovered and it is very easy temperature control. 
[0092] 

Moreover, filled up with the aggregate in which the liquid crystal molecule carried out orientation 
to the radial in the size below the wavelength of light as the above-mentioned medium A. It is 
also possible to realize a system which looks isotropic optically. A liquid crystal micro emulsion 
given [ as the technique ] in nonpatent literature 2, It is also possible to apply the technique of 
liquid crystal and a particle dispersed system (it is only described as a liquid crystal particle 
dispersed system into a solvent (liquid crystal) the mixed stock which made the particle 
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intermingled, and the following). If electric field are impressed to these, it is possible for 
distortion to be given to the aggregate of radial orientation and to carry out induction of the 
optical modulation. 
[0093] 

In addition, each these liquid crystallinity matter may show liquid crystallinity alone, by mixing 
two or more matter, liquid crystallinity may be shown and other non-liquid crystallinity matter 
may be mixed in these matter. Furthermore, the matter of a macromolecule and a liquid crystal 
dispersed system is also applicable. Moreover, a gelling agent may be added. 
[0094] 

Moreover, as the above-mentioned medium A, it is desirable to contain a polar molecule, for 
example, a nitrobenzene etc. is suitable as a medium A. In addition, a nitrobenzene is also a kind 
of the medium in which the Kerr effect is shown. 
[0095] 

Although an example of the gestalt of the matter which can be used for below as the above- 
mentioned medium A, or this matter is shown, this invention is not limited only to the following 
instantiation. 
[0096] 

[Smectic D phase (SmD)] 

A smectic D phase (SmD) is one of the liquid crystal phases of the liquid crystallinity matter 
which can be used as the above-mentioned medium A, it has three dimensional grating structure 
and the lattice constant is below the wavelength of light. For this reason, a smectic D phase 
shows isotropy optically. 
[0097] 

As liquid crystallinity matter in which a smectic D phase is shown, it is given in nonpatent 
literature 1 or nonpatent literature 3 general formula [ following ] (9) - (10), for example. 
[0098] 
[Formula 3] 



c 




N0 2 




[0099] 

It comes out and the ANBC16 grade expressed is mentioned, in addition, above-mentioned 
general formula (6) - (7) — setting — m — the integer of arbitration — in a general formula (6), 
m= 15 is shown in m= 16 and a general formula (7), and, specifically, X shows two -NO(s). 
[0100] 

In a 171.0 degrees C - 197.2 degrees C temperature requirement, a smectic D phase discovers 
the above ANBC16. The smectic D phase forms a three-dimensions-[ two or more molecules ] 
grid like a jungle gym (trademark), and the lattice constant is below optical wavelength. For this 
reason, a smectic D phase shows isotropy optically. 
[0101] 
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Moreover, if ANBC16 impresses electric field to ANBC16 in the above-mentioned temperature 
field which shows a smectic D phase, since a dielectric anisotropy exists in the molecule of 
ANBC16 itself, a molecule arises in the direction of electric field, and distortion arises in grids 
structure as the other side. That is, optical anisotropy is discovered to ANBC16. In addition, if it 
is the matter in which not only ANBC16 but a smectic D phase is shown, it is applicable as a 
medium A of the display device concerning the gestalt of this operation. 
[0102] 

[Liquid crystal micro emulsion] 

A liquid crystal micro emulsion is the generic name of the system (mixed stock) which permuted 
the oil child of an O/W mold micro emulsion (it is the system in which water was dissolved in the 
form of waterdrop with the surfactant, and an oil serves as a continuous phase into an oil) by the 
thermotropic liquid crystal molecule proposed in nonpatent literature 2. 
[0103] 

As an example of a liquid crystal micro emulsion, there is mixed stock of the pentyl cyano 
biphenyl (5CB) which is indicated by nonpatent literature 2 and which is the thermotropic liquid 
crystal in which a nematic liquid crystal phase is shown, and the water solution of the didodecyl 
ammonium stars picture (DDAB) which is the lyotropic (rye OTORO pick) liquid crystal in which 
an inverted micelle phase is shown, for example. This mixed stock has the structure expressed 
with a mimetic diagram as shown in drawing 3 and drawing 4 . 
[0104] 

Moreover, the diameter of reversed micelle is [ the distance between 5nm (50A) extent and 
reversed micelle of this mixed stock ] 20nm (200A) extent typically. These scales are smaller 
than the wavelength of light about single figure. Moreover, reversed micelle exists in the three- 
dimensions space target at random, and 5CB(s) are carrying out orientation to the radial the 
core [ each reversed micelle ]. Therefore, this mixed stock shows isotropy optically. 
[0105] 

And if electric field are impressed to the medium which consists of this mixed stock, since a 
dielectric anisotropy exists in 5CB, the molecule itself considers as the other side in the 
direction of electric field. That is, an orientation anisotropy is discovered in the system which 
were directions [ target / optical ] since orientation was carried out to the radial the core 
[ reversed micelle ], and optical anisotropy is discovered in it. In addition, not only at the above- 
mentioned mixed stock but at the time of no electricahpotential-differencejmpressing, isotropy 
is shown optically, and if it is the liquid crystal micro emulsion which optical anisotropy discovers 
by electrical-potential-difference impression, it is applicable as a medium A of the display device 
concerning the gestalt of this operation. 
[0106] 

[Lyotropic liquid crystal] 

The lyotropic (rye OTORO pick) liquid crystal which has a specific phase as a medium A is 
applicable. It seems that the main molecule which forms liquid crystal has melted into solvents 
(water, organic solvent, etc.) with other properties, and also a lyotropic liquid crystal means the 
liquid crystal of a component system. Moreover, the above-mentioned specific phase is a phase 
which shows isotropy optically at the time of no electric-field impressing. As such a specific 
phase, there are a micell phase indicated by nonpatent literature 4, a sponge phase, a cubic 
phase, and an inverted micelle phase, for example. The classification Fig. of a lyotropic liquid 
crystal phase is shown in drawing 5 . 
[0107] 

There is matter which discovers a micell phase in the surfactant which is amphiphile. For 
example, a water solution of a sodium dodecyl sulfate, a water solution of a PAL thymine acid 
potassium, etc. which are an ionic surfactant form a spherical micell. Moreover, with the mixed 
liquor of the polyoxyethylene nonylphenyl ether and water which are a nonionic surfactant, when 
a nonylphenyl radical works as a hydrophobic group and an oxyethylene chain works as a 
hydrophilic group, a micell is formed. The water solution of a styrene-ethylene oxide block 
copolymer also forms a micell in others. 
[0108] 
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For example, a molecule carries out packing (a molecular assembly is formed) of the spherical 
micell to a spatial omnidirection, and it shows the shape of a ball. Moreover, since the size of a 
spherical micell is below optical wavelength, in an optical wavelength field, it does not show an 
anisotropy but looks isotropic. However, if electric field are impressed to such a spherical micell, 
since a spherical micell is distorted, an anisotropy will be discovered. Therefore, the lyotropic 
liquid crystal which has a spherical micell phase is applicable as a medium A of this display 
device. In addition, even if it uses the micell phase of not only a spherical micell phase but other 
configurations, i.e., a string-like micell phase, an ellipse-like micell phase, and cylindrical micell 
equality as a medium A, the same effectiveness as abbreviation can be acquired. 
C0 109] 

Moreover, generally it is known that the reversed micelle which the hydrophilic group and the 
hydrophobic group replaced depending on concentration, temperature, and the conditions of a 
surfactant will be formed. Such reversed micelle shows the same effectiveness as a micell 
optically. Therefore, effectiveness equivalent to the case where a micell phase is used is done so 
by applying an inverted micelle phase as a medium A. In addition, the liquid crystal micro 
emulsion mentioned above is an example of a lyotropic liquid crystal which has an inverted 
micelle phase (reversed micelle structure). 
[0110] 

Moreover, the concentration and the temperature field which show a sponge phase as shown in 
drawing 5 , and a cubic phase exist in the water solution of the pentaethylene glycol- 
dodecylether which is a nonionic surfactant. Since such a sponge phase and a cubic phase have 
the order below optical wavelength, they are the transparent matter in an optical wavelength 
field. That is, the medium which consists of these phases shows isotropy optically. And if an 
electrical potential difference is impressed to the medium which consists of these phases, 
orientation order will change and optical anisotropy will be discovered. Therefore, the lyotropic 
liquid crystal which has a sponge phase and a cubic phase is applicable as a medium A of this 
display device. 
[0111] 

[Liquid crystal particle dispersed system] 

Moreover, Medium A may be the liquid crystal particle dispersed system which made the latex 
particle of for example, diameter extent of 10nm (100A) which embellished the front face with 
the sulfuric-acid radical in the water solution of nonionic surfactant pentaethylene glycol- 
dodecylether intermingled. Although a sponge phase is discovered in the above-mentioned liquid 
crystal particle dispersed system, you may be the liquid crystal particle dispersed system which 
discovers the micell phase mentioned above, a cubic phase, an inverted micelle phase, etc. as a 
medium A used in the gestalt of this operation. In addition, the same oriented structure as the 
liquid crystal micro emulsion mentioned above can also be acquired by replacing with the above- 
mentioned latex particle and using said DDAB. 
[0112] 

[DIN DORIMA] 

DIN DORIMA is the high branched polymer of the shape of three dimensions which has branching 
for every monomeric unit. Since DIN DORIMA has much branching, if it becomes the above 
molecular weight to some extent, it will serve as spherical structure. Since it has the order below 
optical wavelength, in an optical wavelength field, this spherical structure is the transparent 
matter, by electrical-potential-difference impression, orientation order changes and optical 
anisotropy discovers it. Therefore, DIN DORIMA is also applicable as a medium A of the display 
device concerning the gestalt of this operation. Moreover, the same oriented structure as the 
liquid crystal micro emulsion mentioned above can be acquired by replacing with DDAB in the 
liquid crystal micro emulsion mentioned above, and using above-mentioned DIN DORIMA. Thus, 
the obtained medium is also applicable as the above-mentioned medium A. 
[0113] 

[Cholesteric blue phase] 

Moreover, a cholesteric blue phase is applicable as liquid crystallinrty matter. In addition, the 
outline configuration of a cholesteric blue phase is shown in drawing 6 . 
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[0114] 

As shown in drawing 6 , the cholesteric blue phase forms periodic structure in [ a screw axis ] 
three dimension, and it is known that the structure has high symmetric property (for example, 
nonpatent literature 6 reference). Since it has the order below optical wavelength, in an optical 
wavelength field, a cholesteric blue phase is the in general transparent matter, by electrical- 
potential-difference impression, orientation order changes and optical anisotropy discovers it. 
That is, in order that a cholesteric blue phase may show isotropy in general optically and a liquid 
crystal molecule may make it the other side in the direction of electric field by electric-field 
impression, a grid discovers distortion and an anisotropy. Therefore, a cholesteric blue phase is 
applicable as a medium A. 
[0115] 

In addition, as matter in which a cholesteric blue phase is shown, the constituent which mixes 
"JC1041" (a trade name, liquid crystal mixture by Chisso Corp.) 48.2% of the weight, and comes 
to mix "5CB" (a 4-cyano-4'-pentyl biphenyl, nematic liquid crystal) a chiral agent "ZU-4572" (a 
trade name, Merck Co. make) at 4.4% of the weight of a rate 47.4% of the weight is known, for 
example. This constituent shows a cholesteric blue phase in the temperature requirement of 
330.7K to 331. 8K. 
[0116] 

[Smectic blue phase] 

Moreover, a smectic blue phase is applicable as liquid crystallinity matter. In addition, the outline 

configuration of a smectic blue phase is shown in drawing 6 . 

[0117] 

As shown in drawing 6 , the smectic blue (BPSm) phase has the structure of high symmetric 
property like the KOSUTE rucksack blue phase (for example, refer to nonpatent literature 5 and 
6 grade). Moreover, since it has the order below optical wavelength, in an optical wavelength 
field, orientation order changes and optical anisotropy is discovered [ it is the in general 
transparent matter, and ] with electrical-potential-difference impression. That is, in order that a 
smectic blue phase may show isotropy in general optically and a liquid crystal molecule may 
make it the other side in the direction of electric field by electricHleld impression, a grid 
discovers distortion and an anisotropy. Therefore, a smectic blue phase is applicable as a 
medium A. 
[0118] 

In addition, as matter in which a smectic blue phase is shown, FH/FH/HH-14BTMHC indicated 
by nonpatent literature 5 is mentioned, for example. By 74.4 degrees C - 73.2 degrees C, this 
matter shows BPSm2 phase at a BPSm three phase circuit and 73.2 degrees C - 72.3 degrees 
C, and shows a BPSm plane 1 at 72.3 degrees C - 72.1 degrees C. Since a BPSm phase has the 
structure of high symmetric property as shown in nonpatent literature 6, the optical isotropy is 
shown in general. Moreover, if electric field are impressed to matter FH/FH/HH-14BTMHC, 
when a liquid crystal molecule considers as the other side in the direction of electric field, as for 
distortion and this matter, a grid will discover an anisotropy. Therefore, this matter can be used 
as a medium A of the display device concerning the gestalt of this operation. 
[0119] 

As mentioned above, the matter which can be used as a medium A in the display device 
concerning the gestalt of this operation That what is necessary is just that from which optical 
anisotropy (whenever [ refractive-index and orientation order ]) changes with impression of 
electric field You may be what consists of a molecule in which it is shown any of a cubic phase 
and smectic D phase, a cholesteric blue phase, and a smectic blue phase they are. You may be 
the lyotropic liquid crystal or liquid crystal particle dispersed system which shows any of a micell 
phase, an inverted micelle phase, a sponge phase, and a cubic phase they are. Moreover, the 
above-mentioned medium A may be a liquid crystal micro emulsion, DIN DORIMA (DIN DORIMA 
molecule) and an amphipatic molecule, a copolymer, or polar molecules other than the above. 
[0120] 

Moreover, as for the above-mentioned medium, it is desirable to have the order structure below 
the wavelength of light (orientation order) not only at the liquid crystallinity matter but at the 



JP-A-2005-316011 



22/38 <<—i> 



time of electrical-potential-difference impression. If order structure is below the wavelength of 
light, isotropy is shown optically. Therefore, the display condition at the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression can certainly be 
changed by using the medium by which order structure becomes below the wavelength of light at 
the time of electrical-potential-difference impression. 
[0121] 

The medium A of this invention contains the chiral agent further. A chiral agent can be mutually 
twisted with the molecule which adjoins in the liquid crystallinity matter, and takes structure. 
And the energy of the interaction between the molecules in the liquid crystallinity matter 
becorfies low, the liquid crystallinity matter can be twisted spontaneously, and takes structure, 
and structure stabilizes it. So, near the isotropic phase-liquid crystal phase phase transition 
temperature, a rapid structural change does not take place, but the liquid crystal phase which 
has the optical isotropy is discovered, and the medium A containing a chiral agent does the 
effectiveness of reducing phase transition temperature. As such a chiral agent, ZU-4572 (Merck 
Co. make), C15 (Merck Co. make), CN (Merck Co. make), CB15 (Merck Co. make), etc. are 
mentioned, for example. However, it is not limited to these. 
[0122] 

Although the concentration of the chiral agent in the above-mentioned medium A is not 
especially limited if it is the concentration which can stabilize the structure of the liquid 
crystallinity matter in Medium A, its 1 - 15 % of the weight is desirable, and especially its 3 - 10 
% of the weight is desirable, for example. However, the concentration of the chiral agent in 
Medium A can be suitably set up according to the class of chiral agent, the configuration of a 
display device, or a design. 
[0123] 

In addition, in this invention, you may be Medium A from the chiral matter with which the medium 
A itself has chiral nature (activity optically) instead of what added the chiral agent In this case, 
since activity optically, the medium A itself is twisted spontaneously, and Medium A takes 
structure, and will be in a stable condition. As chiral matter which has chiral nature, what is 
necessary is just the compound which has optical-activity carbon in a molecule. Specifically, it is 
the following structure expression (1 1). 
[0124] 
[Formula 4] 




C 8 H 17 -< O K O V-COO -< O >- CH 2 C*H (CH 3 ) C 2 H 5 



(ID 



[0125] 

It can come out and the 4-(2-methylbutyl) phenyl-4'-octyl biphenyl-4-carboxylate (abbreviated 
name: 8SI*) expressed can be mentioned. Namely, what is necessary is just activity [ that the 
medium A of this invention should just be what has chiral nature ] optically. 
[0126] 

Since this twist structure is filling space isotropic here when the electrical potential difference is 
not impressed as shown in drawing 7 (a), a display device is isotropy optically. On the other hand, 
if an electrical potential difference is impressed as shown in drawing 7 (b), the direction of a 
major axis of a molecule will come to be suitable in the direction of electric field gradually. 
According to this, twist structure also comes loose. That is, by impression of an electrical 
potential difference, the structure changes and this produces optical anisotropy. 
[0127] 
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Thus, Medium A takes twist structure by adding a chiral agent to Medium A, or using the chiral 
matter for it as a medium A. Consequently, a Kerr constant seldom changes but the stability of 
the Kerr effect increases. In addition, Medium A can carry out induction of the twist structure of 
a left twist or a right twist either by adding a chiral agent. In this case, it becomes possible to 
raise permeability more. 
[0128] 

Next, the display principle in the display device concerning the gestalt of this operation is 
explained below with reference to drawing 1 (a) -(b) drawing 7 (a) - (c) and drawing 8 (a) - (g). In 
addition, although the case where mainly use the display device of a transparency mold as the 
above-mentioned display device in the following explanation, and the method of»** and the 
matter which is a method of ** suitably and optical anisotropy discovers by electric-field 
impression are used mostly optically at the time of no electric-field impressing shall be 
mentioned as an example and it shall explain, this invention is not limited to this. 
[0129] 

Drawing 7 (a) is the important section top view showing typically the configuration of the display 
device concerning the gestalt of this operation in electric-field the condition of not impressing 
(OFF condition), and drawing 7 (b) is the important section top view showing typically the 
configuration of the above-mentioned display device in an electrical-potential-difference 
impression condition (ON condition). In addition, the configuration in 1 pixel [ in / in drawing 7 (a) 

- (b) / the above-mentioned display device ] shall be shown, and illustration is omitted about the 
configuration of the expedient top of explanation, and the opposite substrate 12. in addition, as 
the above-mentioned electrode 4-5, it was shown in drawing 2 — as — the Kushigata electrode 

— you may be — the above-mentioned substrate 1 -2 — abbreviation — if there are even some 
which can impress parallel electric field, it will not be limited especially. 

[0130] 

Drawing 7 (c) is a graph which shows the relation of the applied voltage and the permeability in 
the display device shown in drawing 7 (a) - (b). Furthermore, drawing 8 (a) - (g) The difference in 
the display principle of the display device which displays using change of the optical anisotropy 
by impression of electric field, and the conventional liquid crystal display component It is the 
sectional view typically shown in the configuration (the configuration of the cut end of an index 
ellipsoid shows) and its direction of a main shaft of an average index ellipsoid of the medium at 
the time of no electrical-potential-difference impressing and electrical-potential-difference 
impression (OFF condition) (ON condition). Drawing 8 (a) The sectional view at the time (OFF 
condition) of no electrical-potential-difference impressing [ of the display device as which - (g) 
displays it on order using change of the optical anisotropy by impression of electric field ], The 
sectional view at the time of electrical-potential-difference impression of this display device (ON 
condition), the sectional view at the time of no electrical-potential-difference impressing [ of the 
liquid crystal display component of TN (Twisted Nematic) method 1 The sectional view at the 
time of electrical-potential-difference impression of the liquid crystal display component of this 
TN method, the sectional view at the time of no electrical-potential-difference impressing [ of 
the liquid crystal display component of VA (Vertical Alignment) method ], The sectional view at 
the time of electrical-potential-difference impression of the liquid crystal display component of 
this VA method, the sectional view at the time of no electrical-potential-difference impressing 
[ of the liquid crystal display component of an IPS (In Plane Switching) method ], and the 
sectional view at the time of electrical-potential-difference impression of the liquid crystal 
display component of this IPS method are shown. 
[0131] 

Generally, the refractive index in the matter is not isotropic and changes with directions, the 
direction (substrate side inboard) where the anisotropy of this refractive index is parallel to a 
substrate side — and the opposite direction of two electrodes 4-5, a direction (the direction of a 
substrate normal) perpendicular to a substrate side, and a direction (substrate side inboard) 
parallel to a substrate side — and — if a direction perpendicular to the opposite direction of two 
electrodes 4-5 is made into x, y, and the direction of z, respectively — the rectangular 
coordinate system (X1, X2, X3) of arbitration — using — the following relational expression (1) 
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[0132] 
[Equation 1] 



2 



X i X j = l 



(1) 



[0133] 

(2 nji=n'u, i. j= 1, 3) 

It comes out and is shown by the ellipsoid (index ellipsoid) expressed. Here, when the above- 
mentioned relational expression (1) is rewritten using the system of coordinates (Y1, Y2. Y3) of 
the direction of a main shaft of an ellipsoid, it is the following relational expression (2). 
[0134] 
[Equation 2] 

•••(2) 




[0135] 

It is come out and shown. n1, n2, and n3 (it is hereafter described as nx f ny, and nz) are called 
the principal indices of refraction, and they are equivalent to the one half of the die length of 
three main shafts in an ellipsoid. Considering the light wave which advances in the direction 
perpendicular to the field of Y3=0 from a zero, this light wave has a polarization component in 
the direction of Y1 and Y2, and the refractive indexes of each component are nx and ny f 
respectively, the light which generally advances in the direction of arbitration — receiving — a 
zero — a passage — a field perpendicular to the travelling direction of a light wave — an index 
ellipsoid — it is considered a cut end, and the direction of a main shaft of this ellipse is the 
direction of a component of polarization of a light wave, and the one half of the die length of a 
main shaft is equivalent to the refractive index of that direction. 
[0136] 

First, about the difference of a display principle with the display device which displays using 
change of the optical anisotropy by impression of electric field, and the conventional liquid 
crystal display component, as a conventional liquid crystal display component, TN method, VA 
method, and an IPS method are held for an example, and are explained. 
[0137] 

Drawing 8 (c) As shown in - (d), the liquid crystal display component of TN method The liquid 
crystal layer 105 is pinched between the substrates 101.102 of the pair by which opposite 
arrangement was carried out. Although it has the configuration in which the transparent 
electrode 103-104 (electrode) is formed on both the above-mentioned substrates 101-102, 
respectively, and the direction of a major axis of the liquid crystal molecule in the liquid crystal 
layer 105 is twisted spirally and orientation is carried out at the time of no electrical-potential- 
difference impressing At the time of electrical-potential-difference impression, the direction of 
major axis of the above-mentioned liquid crystal molecule carries out orientation along the 
direction of electric field. In this case, as are shown in drawing 8 (c) at the time of no electrical 
potential-difference impressing, and average index ellipsoid 105a which can be set turns to the 
direction (substrate side inboard) where that direction of a main shaft (the direction of a major 
axis) is parallel to a substrate side and shows it to drawing 8 (d) at the time of electrical- 
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potential-difference impression, that direction of a main shaft turns to the direction of a 
substrate side normal. That is, the direction of a main shaft changes in the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, without the 
configuration of index ellipsoid 105a changing (index ellipsoid 105a rotates). 
[0138] 

As shown in - (f). as for the liquid crystal display component of VA method, the liquid crystal 
layer 205 is pinched between the drawing 8 (e) substrates 201.202 of the pair by which opposite 
arrangement was carried out. the direction of a major axis of a liquid crystal molecule [ in / it 
has the configuration equipped with the transparent electrode (electrode) 203-204 on both the 
above-mentioned substrates 201-202, respectively, and / in the time of no electrical-potential- 
difference impressing / the liquid crystal layer 205 ] — a substrate side — receiving — 
abbreviation, although orientation is carried out in the perpendicular direction At the time of 
electrical-potential-difference impression, the direction of a major axis of the above-mentioned 
liquid crystal molecule carries out orientation in the direction perpendicular to electric field. In 
this case, at the time of no electrical-potential-difference impressing, average index ellipsoid 
205a which can be set turns to the direction (substrate side inboard) where that direction of a 
main shaft is parallel to a substrate side at the time of electrical-potential-difference impression, 
as are shown in drawing 8 (e), and that direction of a main shaft (the direction of a major axis) 
turns to the direction of a substrate side normal and shows drawing 8 (f). That is, in the case of 
the liquid crystal display component of VA method as well as the liquid crystal display 
component of TN method, the direction of a main shaft changes in the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, without the 
configuration of index ellipsoid 205a changing (index ellipsoid 205a rotates). 
[0139] 

Moreover, as the liquid crystal display component of an IPS method is shown in drawing 8 (f) - 
(g) By an electrical potential difference being impressed to the liquid crystal layer by which one 
pair of electrodes 302-303 were pinched between the opposite substrates which have the 
configuration by which opposite arrangement was carried out and are not illustrated with the 
above-mentioned electrode 302-303 on the same substrate 301 The direction of orientation of 
the liquid crystal molecule in the above-mentioned liquid crystal layer (the direction of a main 
shaft of index ellipsoid 305a (the direction of a major axis)) can be changed, and a display 
condition which is different in the time of no electrical-potential-difference impressing and 
electrical-potential-difference impression can be realized now. That is, the direction of a main 
shaft changes in the time of the electrical-potential-difference impression which is shown at the 
time of no electrical-potential-difference impressing [ which is shown like the liquid crystal 
display component of TN method and VA method at drawing 8 (f) ], and drawing 8 (g) also in the 
case of the liquid crystal display component of an IPS method, without the configuration of index 
ellipsoid 305a changing (index ellipsoid 305a rotates). 
[0140] 

Thus, the liquid crystal molecule is carrying out orientation in a certain direction also in the time 
of no electrical-potential-difference impressing, and it is expressing as the conventional liquid 
crystal display component by changing the direction of orientation by impressing an electrical 
potential difference (modulation of permeability). That is, although the configuration of an index 
ellipsoid does not change, it shows using the direction of a main shaft of an index ellipsoid 
rotating by electrical-potential-difference impression (change). That is, whenever [ orientation 
order / of a liquid crystal molecule ] is fixed, and expresses as the conventional liquid crystal 
display component by changing the direction of orientation (modulation of permeability). 
[0141] 

On the other hand, the display devices also including the display device concerning the gestalt of 
this operation which display using change of the optical anisotropy by impression of electric field 
Drawing 8 (a) As shown in - (b). the configurations of index ellipsoid 3a at the time of no 
electrical-potential-difference impressing are directions [ globular shape /, i.e., an optical target 
etc., ] (whenever [ nx=ny=nz and orientation order ] = 0), and an anisotropy (nx>ny and 
orientation order whenever > 0) discovers them by impressing an electrical potential difference. 
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in addition, the above nx, ny, and nz — a direction (substrate side inboard) respectively parallel 
to a substrate side — and a direction (substrate side inboard) parallel to the principal indices of 
refraction of the opposite direction of two electrodes 4-5, the principal indices of refraction of a 
direction (the direction of a substrate normal) perpendicular to a substrate side, and a substrate 
side — and the principal indices of refraction of a direction perpendicular to the opposite 
direction of two electrodes 4-5 are expressed. 
[0142] 

Thus, the display device concerning the gestalt of this operation displays, when the direction of 
optical anisotropy modulates for example, whenever [ orientation order ] by regularity (the 
efectrical-potential-difference impression direction does not change), and display principles differ 
greatly as the conventional liquid crystal display component. 
[0143] 

In the condition that the display device concerning the gestalt of this operation is not impressing 
the electrical potential difference to an electrode 4 and 5 as shown in drawing 1 (a), the medium 
. A (medium layer 3) enclosed between substrate 1 and 2 shows an isotropic phase. Moreover, 
Medium A has taken twist structure, and since this twist structure is filling space isotropic and it 
serves as a method of ** also optically, it becomes a black display. 
[0144] 

On the other hand, since orientation is carried out so that each molecule 1 0 of the above- 
mentioned medium A may meet the electric field by which the direction of a m^jor axis is formed 
between the above-mentioned electrode 4 and 5 and twist structure also comes loose if an 
electrical potential difference is impressed to an electrode 4 and 5 as shown in drawing 1 (b), a 
birefringence phenomenon is discovered. According to this birefringence phenomenon, the 
permeability of a display device can be modulated according to the electrical potential difference 
between electrodes 4-5. 
[0145] 

In addition, although an electrical potential difference required in order to modulate the 
permeability of a display device in temperature sufficiently far from phase transition temperature 
(transition point) becomes large, immediately, at temperature right above, it is an electrical 
potential difference before and behind 0 - 100V, and the thing of the transition point for which 
permeability is fully modulated becomes possible. 
[0146] 

For example, when the refractivie index of the direction of electric field and the refractive index 
of a direction perpendicular to the direction of electric field are made into n//and n**, 
respectively, the relation between birefringence change (deltan=n//-n**), and the external 
electric field (V/m) E, i.e., electric field, is the following relational expression (3). 
delta n=lambda-Bk-E 2 — (3) 

It is come out and expressed. In addition, lambda is [ a Kerr constant (m/V2) and E of the 
wavelength (m) of the incident light in the inside of a vacuum and Bk ] impression field strength 
(V/m). 
[0147] 

Though decreasing with the function proportional to 1/(T-Tni) is known with the rise of 
temperature (T) and Kerr constant B can be driven with weak field strength near the transition 
point (Tni), while temperature (T) rises, rapidly required field strength increases, for this reason - 
- although an electrical potential difference required in order to modulate permeability becomes 
large at temperature (temperature higher enough than the transition point) sufficiently far from 
the transition point — the temperature of phase transition right above — about 100 — 
permeability can fully be modulated on V or less electrical potential difference. 
[0148] 

However, when displaying by modulating whenever [ orientation order ] as a result of the 
invention-in-this-application person's examination, it turned out that contrast may fall depending 
on the case. 
[0149] 

According to an invention-in-this-application person's etc. examination, the following two factors 
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are mentioned as a factor to which contrast falls. 
[0150] 

When a power source is first supplied to one in the display equipped with the conventional 
display device or this conventional ****** which used for the display medium the medium A 
which optical anisotropy discovers by impression of electric field, and ambient temperature is 
low, the above-mentioned medium A does not reach the temperature which should be driven 
essentially, but it is mentioned that the physical condition of Medium A may differ from the 
condition that it should have essentially at the time of a component drive. For example, when the 
above-mentioned medium A must drive essentially in the state of the isotropic phase of the 
phase-transition-temperature right above of a nematic-isotropic phase, it may be a low- 
temperature nematic state from the above-mentioned phase transition temperature at the power 
up. In this case, non-electric-field impression also has optical anisotropy, and if nematic, light is 
made penetrated by that optical anisotropy, when isotropic state must attain a black display 
essentially in the state of no electric-field impressing. Therefore, a good black display becomes 
impossible to such a case, and contrast will fall to it. Of course, although a display device can be 
overheated according to a heater or the light source (back light) and a good display can be 
obtained, it is not easy to raise temperature and to stabilize it in an instant. 
[0151] 

It is mentioned that there is a case where it becomes impossible to realize an optically isotropic 
condition since another will be firmly adsorbed in the molecule 10 which constitutes Medium A 
from a substrate interface, especially substrate 1 interface with a substrate 1 even if the above- 
mentioned medium A (display medium) has realized the optically isotropic condition in the field 
distant from the substrate interface. For example, when making it drive at the temperature of 
phase-transition-temperature right above 0.1K of a nematic-isotropic phase, near the substrate 
interface is a nematic state. 
[0152] 

Anyway, near a substrate interface, there is a problem which differs from the bulk field where the 
physical condition of the above-mentioned medium A separated from the substrate interface in 
the interior of a eel unlike the condition that it should have essentially at the time of a 
component drive by the absorption phenomenon that the phenomenon which light penetrates by 
the medium A near the substrate interface at the time of a black display will occur, consequently 
contrast will fall. 
[0153] 

The point that a nematic liquid crystal phase deposits at the temperature of under the transition 
point also by the display device concerning the gestalt of this operation is the same as that of 
the above-mentioned conventional display device. However, according to the display device 
concerning the gestalt of this operation, ambient temperature is lower than the above-mentioned 
transition point to a power up, for example. When Medium A has not reached the temperature 
which should be driven essentially, the nematic liquid crystal phase which deposited In this case, 
the direction of orientation (processing) in the above-mentioned orientation film 8-9, and in 
order to carry out orientation to polarizing plate absorption shaft orientations, there is no optical 
contribution by the above-mentioned nematic liquid crystal phase, i.e., the medium by which 
physical condition differs from the condition at the time of an original drive. Consequently, it was 
also able to set, by the time the temperature of a display device rose with the heater and the 
back light, and the good black display was able to be realized. 
[0154] 

Namely, even if an optical anisotropy is discovered at the time of no electrical-potential- 
difference impressing according to the gestalt of this operation Level orientation processing of 
the direction which is parallel or intersects perpendicularly with one polarizing plate absorption 
shaft is performed to the mutual opposite front face in the above-mentioned pixel substrate 1 1 
and the opposite substrate 2. The optical contribution can be vanished by carrying out in the 
direction which is parallel or intersects perpendicularly with the above-mentioned polarizing plate 
absorption shaft, the direction of orientation, i.e., direction, of the optical anisotropy. That is, in 
the gestalt of this operation, by level orientation processing being performed to the mutual 
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opposed face front face in the above-mentioned pixel substrate 1 1 and the opposite substrate 
12, Medium A and the molecule 10 which constitutes this medium A strictly of a substrate 
interface are the temperature of under component drive temperature, and carries out orientation 
along the direction of orientation (processing) in the above-mentioned orientation processing. 
[0155] 

Moreover, according to the display device concerning the gestalt of this operation, even if it 
arrived at the desired drive temperature field, the leakage of the light at the time of the black 
display by the molecule which stuck to the substrate interface was not observed, but was able 
to realize high contrast. Consequently, the display device which contrast did not fall and was 
excellent in high-speed responsibility and an angle-of-visibility property was able to be obtained. 

[0156] 

In addition, although it is desirable that they are a rectangular cross, parallel, or anti-parallel as 
for the mutual direction of rubbing in the above-mentioned substrate 1-2 as described above, it 
is more desirably at parallel or the time of anti-parallel. While performing level orientation 
processing to both the above-mentioned substrates 1-2, by considering the mutual direction of 
level orientation as parallel or anti-parallel, contrast could be maximized, consequently black 
brightness was able to be made smaller. 
[0157] 

In addition, with the gestalt of this operation, although rubbing processing was performed in the 
formation list of the orientation film 8-9 to both the substrates 1-2 (the pixel substrate 11 and 
opposite substrate 12), the above-mentioned effectiveness can be acquired, even if it is the 
case where rubbing processing is performed only to one substrate. In this case, it is got blocked 
when the above-mentioned orientation film 8-9 is formed in both the substrates 1-2. Although 
the effectiveness of a like is not acquired when orientation processing is performed to both the 
substrates 1-2, if the orientation film (orientation film 9) is formed only in the substrate 2 of the 
opposite side in the substrate 1 in which the electrode 4-5 was formed A practical merit is large, 
without the voltage drop originating in the orientation film 8 by the side of a substrate 1 not 
occurring, but the driver voltage of a component going up. Moreover, even if it became desired 
drive temperature, it did not generate but the optical leakage by the molecule which stuck to the 
substrate interface was able to acquire high contrast. Moreover, even if it became desired drive 
temperature, it did not generate but the optical leakage by the molecule which stuck to the 
substrate interface was able to acquire high contrast. 
[0158] 

In addition, although the display device of a transparency mold was mentioned as the example 
and the gestalt of this operation mainly explained it, this invention is not limited to this and is 
good also as a display device of a reflective mold. 
[0159] 

Although this invention is explained below at a detail based on an example and the example of a 
comparison, this invention is not limited to this. 
[0160] 
[Example 1] 

The following explanation indicates the display device concerning the gestalt of this operation 
which contains a chiral agent in a medium. Moreover, as [an example of a comparison], the 
display device which does not contain a chiral agent in a medium is indicated. 
[0161] 

As a display device of a configuration of being shown in drawing 1 , ITO was used as electrodes 
4 and 5. It considered as the line breadth of 5 micrometers, the inter-electrode distance of 5 
micrometers, and the thickness of 0.6 micrometers of an electrode, and as mentioned above, 
specifically, the electrode which has the wedge-action-die structure of making less than **10 
degrees 90 degrees formed in the shape of a ctenidium on the substrate front face. The glass 
substrate was used for the substrate. Moreover, as a medium, it is structure-expression (1) - 
(3). 

[0162] 
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[Formula 5] 




C s H u O-( OHO >-CN" • • * <2) 




c 7 h 15 o^ OHO h CN • • • (3) 



[0163] 

The mixture which came out and mixed the compound shown equivalent [ every ] was used, and 
what added the chiral agent "ZU-4572" (a trade name, Merck Co. make) 7% of the weight into 
this mixture further was used. 
[0164] 

The thickness (namely, distance between substrates 1 and 2) of the medium layer 3 could be 10 
micrometers. Furthermore, the polarizing plate has been arranged in the outside of both above- 
mentioned glass substrates, and the orientation film which consists of polyimide was formed 
inside both above-mentioned glass substrates. Level rubbing processing was beforehand 
performed to the orientation film. 
[0165] 

the exterior — warming — equipment (heating means) maintained the above-mentioned mixture 
(medium) at the temperature near right above [ of a pneumatic-isotropic phase / phase 
transition ], and electrical-potential-difference impression was performed. Isotropic phase-liquid 
crystal phase phase transition temperature was 63 degrees C. Moreover, the maximum 
permeability was obtained by 49V and the electrical-potential-difference retention one month 
after display device creation was 98%. 
[0166] 

[The example of a comparison] 

5CB(s) (90wt%) which are nematic liquid crystals as a medium, and the 1 and 4-Jl (4-(6- 
acryloyloxy) hexyloxy) benzoyloxy-2-methylbenzene (10wt%) which is a polymerization nature 
monomer — mixing — as a polymerization initiator — IRGACURE (Ciba Specialty Chemicals 
make) — a polymerization nature monomer — receiving — 0.5wt(s)% — it added and mixture 
was prepared. After pouring in this mixture between two glass substrates, about 365nm 
ultraviolet rays were irradiated using the high-pressure mercury lamp in the state of the 
isotropic phase, and the display device was created. 
[0167] 

the exterior — warming — equipment maintained the above-mentioned mixture at the 
temperature near right above [ nematic-isotropic phase phase transition ], and electrical- 
potential-difference impression was performed. Isotropic phase-liquid crystal phase phase 
transition temperature was 28 degrees C. Moreover, the maximum permeability was obtained by 
66V and the electrical-potential-difference retention one month after display device creation 
was 89%. 
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[0168] 

The medium used for the display device concerning this invention from the above-mentioned 
result is understood that the applied voltage from which the maximum permeability is obtained is 
smaller than the example of a comparison. That is. the medium whose stability of the Kerr effect 
improved is realizable by adding a chiral agent to a medium. 
[0169] 

That is, in the example of a comparison, an unreacted polymerization nature monomer and an 
unreacted polymerization initiator will remain in the polymerization process of a monomer. For 
this reason, while raising the stability of the Kerr effect by using a polymerization nature 
monomer as Mitsuteru putting and a mesh-like macromolecule, the residual object has worsened* 
the electrical-potential-difference retention of liquid crystal. 
[0170] 

On the other hand, the chiral agent is added in this example 1. For this reason, a medium is 
twisted spontaneously, structure is taken and, as a result, the Kerr effect is also stabilized. 
Moreover, since it is not necessary to stabilize with a macromolecule etc., the cause of 
worsening the electrical-potential-difference retention of liquid crystal, such as a residual object, 
can be eliminated. That is, the problem of dependability is solvable. Furthermore, in the example 
of a comparison, to the ultraviolet radiation exposure process for photopolymerization being 
indispensable, the need does not exist and the problem on manufacture can also be solved to 
coincidence by this example 1. 
[0171] 
[Example 2] 

At this example, it is structure-expression (5) - (7) as a medium. 

[0172] 

[Formula 6] 





(5) 



(6) 



c 7 h 15 




(7) 



[0173] 

Except having used the mixture which came out and mixed the compound shown, the same 
things as an example 1 also including a chiral agent were used. In addition, the mixed rate of the 
compound shown in above-mentioned structure-expression (5) - (7) made 30wt(s)% the 
compound which shows the compound which shows the compound shown in a structure 
expression (5) in a structure expression (6) 30wt(s)% in a structure expression (7) 40wt(s)%. 
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[0174] 

Although the medium which consists of a compound which has a forward dielectric anisotropy 
was used in the example 1, the medium which consists of a compound which has a negative 
dielectric anisotropy is used in this example. Even if it was this case, the same effectiveness as 
the above-mentioned example 1 was able to be acquired. That is. in this invention, not only the 
medium that has a forward dielectric anisotropy but the medium which has a negative dielectric 
anisotropy can be used. 
[0175] 

Modification various in the range which it is not limited to the operation gestalt mentioned above, 
and was shown in the claim is possible for this invention. That is, it is contained in the technical 
range of this invention also about the operation gestalt acquired combining the technical means 
changed suitably in the range shown in the claim. 
[Availability on industry] 
[0176] 

The display device of this invention is a display device excellent in the wide-field-of-view angle 
property and the high-speed response characteristic, for example, can be widely applied to the 
image display device with which information terminals, such as OA equipment such as image 
display devices, such as television and a monitor, a word processor (word processor), and a 
personal computer, or a video camera, a digital camera, and a cellular phone, etc. are equipped. 
Moreover, since the display device of this invention has a wide-field-of-view angle property and 
a high-speed response characteristic, and can reduce liquid crystal phase-isotropic phase phase 
transition temperature, and can stabilize the Kerr effect and can reduce driver voltage as 
described above, it is suitable also for a big screen display or animation display. 
[Brief Description of the Drawings] 
[0177] 

[Drawing 1] (a) is the sectional view showing typically the outline configuration of the important 
section of the display device concerning one gestalt of operation of this invention in electrical- 
potential-difference the condition of not impressing, and (b) is the sectional view showing 
typically the outline configuration of the important section of the above-mentioned display 
device in an electrical-potential-difference impression condition. 

[Drawing 2] It is drawing explaining the relation between an example of electrode structure and 
this electrode structure in the above-mentioned display device, and a polarizing plate absorption 
shaft. 

[Drawing 3] It is the mimetic diagram showing an example of the inverted micelle phase mixed 
stock of a liquid crystal micro emulsion. 

[Drawing 4] It is the mimetic diagram showing other examples of the inverted micelle phase 
mixed stock of a liquid crystal micro emulsion. 

[Drawing 5] It is the classification Fig. of a lyotropic liquid crystal phase. 

[Drawing 6] It is the mimetic diagram showing the various structures of the medium of the 

display device of this invention. 

[Drawing 7] (a) is the important section sectional view showing typically the configuration of the 
above-mentioned display device in electric-field the condition of not impressing, (b) is the 
important section sectional view showing typically the configuration of the above-mentioned 
display device in an electrical-potential-difference impression condition, and (c) is a graph which 
shows the relation of the applied voltage and the permeability in the display device shown in (a) 
-(b). 

[Drawing 8] The difference in the display principle of the display device which displays using 
change of the optical anisotropy by impression of electric field, and the conventional liquid 
crystal display component It is the sectional view typically shown in the configuration and its 
direction of a main shaft of an average index ellipsoid of the medium at the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, (a) is a sectional 
view at the time of no electrical-potential-difference impressing [ of the display device which 
displays using change of the optical anisotropy by impression of electric field ]. (b) is a sectional 
view at the time of electrical-potential-difference impression of the display device shown in (a), 
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and (c) is a sectional view at the time of no electrical-potential-difference impressing [ of the 
liquid crystal display component of TN method ]. (d) is a sectional view at the time of electrical- 
potential-difference impression of the liquid crystal display component shown in (c), and (e) is a 
sectional view at the time of no electrical-potential-difference impressing [ of the liquid crystal 
display component of VA method ]. (f) is a sectional view at the time of electrical-potential- 
difference impression of the liquid crystal display component shown in (e) ( (g) is a sectional view 
at the time of no electrical-potential-difference impressing [ of the liquid crystal display 
component of an IPS method ], and (h) is a sectional view at the time of electrical-potential- 
difference impression of the liquid crystal display component shown in (g). 
[Description of Notations] 
[0178] 

1 Substrate 

2 Substrate 

3 Medium Layer 

4 Electrode (Electric-Field Impression Means) 
4a Ctenidium part 

5 Electrode (Electric-Field Impression Means) 
5a Ctenidium part 

6 Polarizing Plate 

7 Polarizing Plate 

1 1 Pixel Substrate (Substrate) 

12 Opposite Substrate (Substrate) 

45c, 45d The electric-field impression direction 
A Medium 
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[Brief Description of the Drawings] 
[0177] 

[Drawing 1] (a) is the sectional view showing typically the outline configuration of the important 
section of the display device concerning one gestalt of operation of this invention in electrical- 
potential-difference the condition of not impressing, and (b) is the sectional view showing 
typically the outline configuration of the important section of the above-mentioned display 
device in an electrical-potential-difference impression condition. 

[Drawing 2] It is drawing explaining the relation between an example of electrode structure and 
this electrode structure in the above-mentioned display device, and a polarizing plate absorption 
shaft 

[Drawing 31 It is the mimetic diagram showing an example of the inverted micelle phase mixed 
stock of a liquid crystal micro emulsion. 

[Drawing 4] It is the mimetic diagram showing other examples of the inverted micelle phase 
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mixed stock of a liquid crystal micro emulsion. 

rprawing 51 It is the classification Fig. of a lyotropic liquid crystal phase. 

[Drawing 61 It is the mimetic diagram showing the various structures of the medium of the 

display device of this invention. 

["Drawing 71 (a) is the important section sectional view showing typically the configuration of the 
above-mentioned display device in electric-field the condition of not impressing, (b) is the 
important section sectional view showing typically the configuration of the above-mentioned 
display device in an electrical-potential-difference impression condition, and (c) is a graph which 
shows the relation of the applied voltage and the permeability in the display device shown in (a) 
- (b). 

[Drawing 81 The difference in the display principle of the display device which displays using 
change of the optical anisotropy by impression of electric field, and the conventional liquid 
crystal display component It is the sectional view typically shown in the configuration and its 
direction of a main shaft of an average index ellipsoid of the medium at the time of no electrical- 
potential-difference impressing and electrical-potential-difference impression, (a) is a sectional 
view at the time of no electrical-potential-difference impressing [ of the display device which 
displays using change of the optical anisotropy by impression of electric field ]. (b) is a sectional 
view at the time of electrical-potential-difference impression of the display device shown in (a), 
and (c) is a sectional view at the time of no electrical-potential-difference impressing [ of the 
liquid crystal display component of TN method ]. (d) is a sectional view at the time of electrical- 
potential-difference impression of the liquid crystal display component shown in (c), arid (e) is a 
sectional view at the time of no electrical-potential-difference impressing [ of the liquid crystal 
display component of VA method ]. (f) is a sectional view at the time of electrical-potential- 
difference impression of the liquid crystal display component shown in (e), (g) is a sectional view 
at the time of no electrical-potential-difference impressing [ of the liquid crystal display 
component of an IPS method ], and (h) is a sectional view at the time of electrical-potential- 
difference impression of the liquid crystal display component shown in (g). 
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[Drawing 3] 
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[Drawing 51 
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[Drawing 8] 
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ZZX'^^O TlS^mffij t*4. *g&tf>«ffi USt&SWH 4a#. l^OlS (®«S5# 
) 4bA»4>. ZV^IrmzttLXmfcnljtoiZft&l.tim&nZtZ^S . 2*. rgg 
®JEM#j fc*4. 02*^-TJ:a*C. 15®ffltfb!><. <3Sa5^4bO«*^(6l*^*ftT3IS'*> 

[00543 

02*C^-r«t3*C ®BE4*4. «MMM*4aJ:a8tf#4bfc*»fe*&. M»4a 

^S. ffiffiS5#4 a<4. «ttlft#4 c&tfH|§|ft#4 d#*MM-&tt1MUft4 e *< 
MLtfttLfclKC^T^*. £0«»*{ft4e*4. «t&Jfc#4 c i:«t&«#4 d 
fc*<«JKa^JK$-^r-rJ:-5*=t«xffl* < o^t8ffiT-*>l>. *LT. €S54tf0lS®Sf^4 a 
(ctttvcu. flratf#4baft¥#ffli:ttLTa?&&:ttft]£. WHWCSStclWifta* 
9 Urttl£*C*-5TV>S. 
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[0055] 
[0056] 

±ie®fii4aV5^t5ttl.«JKa{i. 9 0S±1 0JE*)WT'J>6Ci:*<»S L<\ 90 
JS± 5 «5foHT'& *> £ i *<<}: 9 L < . 90 are* h Z t *<S t# i t v ». 
[0057] 

afc*«0S^3J;3^r6jiE{l$^T^6. m«54 k3E*&5 fcli. fift&315#4 

aiCfcftaffil&jfcJM c&t/ffi#fig^4 «-*8M&gS#5 aCfc«&Sgt&l£#5 c» 

#4 c i£lt&l£#5 c fc<OlSJom* (02<7)^EpSn^ftn4 5c). Stf. Ht&6£#4 d 

k mm&tt 5dt <orao*# < n 2 wm#Erainfri6] 4 5 d > im&.zin.z> . 

[0058] 

$#•?**£ t>v*i*. 
[0059] 

]g«r**ktvus. 

[0060], 

ttc. B2tZ7FrrX ?IZ. «ffEPJldrrt4 5 c fc«jraHnrfrl*l4 5 d fcUSUfCSITC 

t>h, z<r>tz#>. «»A<o5t^s^ri4<7)^* { sv^cis3S'r6 ( 9 o&em&ttrt ) * 

fcSufcfflfltL* 3 £ fcj&^TffiC** . 
[0061] 

WL6 • 7fc^Sffft«©JRItt6a • 7 att. S64 • 5CJ: OJBft&h.*, ±i£?)2:* 
l*W**6n*rt-|*l4 5c • 4 5d(C*tL?4 51£aftK£&LTlr*£. 
[0062] 

M3T. JWAO*s)^*tt^m^»*6tMH>^>**?fttr*. wCOTt*-). JJE 
«^^«v^T«i»i»tt*»rtLh-r*i:V^««8rt«-6. .kR^S^ i: fc 2a• 
|(^^*Btt^l^!]JW£^*:$fifc:^^*J: 5C=. fBBS4 • 5jW8»tfcftT^&«£. ffi*A 
«**** , ttW*W* , 5t^K«2(W* ( 9 0£O#£S:$:-f ) JUtKjM S'jWHW*. 

«Lft3£i:*«riftC**. Lfc**->T. iSJS5£S:»5:?,rfc2:<. «lff«?fl4* «fc 9(8] 
±3tf*£fca<T-3<*>S^i l 2r3S3iTS.&. tt*Aa%W3rtt«>2rilq*<£vtc: 
■XL. ±ieM^«6 • 7<0(f^«©ltXlft6 a • 7 ak<7)ft«*<4 5 
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[00633 

tlX^h. 
[0064] 

_tfE£&2K:fcttS&&l fc<D*fft®_L, 0*0. ±IS«rfi]S^ 1 2l=fc{t&® 

l£S«2lcfcit2»S«[l fc^f6]ffi^BBtSoT^$iXT^I». 
[00653 

JJE1SI*1J88 • 9lt. *<r)7t'y?1jmtf. ±JE{l3fc&6 • 7<7)®JRW6a • 7aOd 
[00663 

^mm^ymm^a^i^Tjk^izii^x , ts^WMsit. mi <t>) K^-r^cm^Ep 

U^t^cOSiS^ (P) It. P (%) = S i n2 (2(9) J; OJUat £*U iiEtfAM 5 
LTV>5tiSt^^i.;t*^. -tiE6>(;L 3 5S«?<5 5IEt'$>ix«f. AfaoSKte 

U 4 5J£±1 0J£*}f!. «t'9im(c«4 5JK±5J£5fcS!. St*?»:<i4 5KOfcJg£ 
[00673 

*^SfiOJgffiT«i. 02^-TJ:3tc, MS«1 • 2^-f-iX'fiTja{t'c»<t^«3te«6 • 
tW&4 • 5 (®ftgp#4a -5a) Olgffi(^*TS]i:* { 4 5S<75^JKSr=Sr-f<k 
[0068] 

• 7cr)ii^©JRIfcfrr6]M^(=iE^IK8 • 9c7)7t'>-^ra]i:4 5g<0ftJg£&l/O>i> 

• 

[00693 

o*0, SV^E|6] (J0H|) 2N6]*<. ¥ffTa>offl£#E*t •C'*>oTtJ:<. E£ 
[00703 

««KTS)-?Tt)J:<. ±fe»®AS:fl}J£f?>*H L l 0«i£[a]tf>8cJyoa^Srra] 

fcWTI^W. JLfEEfaBI8 - 9S:W«S5iK^J: OJBffiL^iS-&. &*J3:Era$S3l£* 
-r-t*>^s ±JBEl^K8 • 9t LT<iWe5®M5rfflv^ct*<J:OM* U\ -KOi ? 
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[0071] 

&fc. JjaBrtJH8 ■ 9b LXli. •ffTfiSO* s FSrS]B8Srffl^l>Ci:* < T#i». ttz. ± 

&E.fti&8 • 9 1 L-cti, *nmmmtf®M,x'bzzbfrb3mfc&tt-t&-gmm < 

[0072] 

jjesftRs ■ 9*<^tsgS2r*Ts^, jjeb*s«i i*j:ifli*A««i 2mm 

[0073] 
[0074] 

*^teo^.ncfflv><?>ns_hie^aA(i. ®#£ma*z>zbtz£o. yt^mmmtf 

xitmmm ( n > oiftjiism^t^iTS)**^. -Lia&ffAti, «#oenjD^j: o . 
mmm*)°2&£t &«ss b m ozbi>x-zi>. 

[0075] 

0 fUn £fr 0 <fc 0 IZ% r> X H £ . 
[0076] 

iezmzwK (EWMzfLxmiX'htufz^) x-ho. mnwrnz miz 
wnmuzx r)m®tfrtf±.&-r&zbw&3. u^> ism? h&mx-bh. 

[0077] 

■f&ZbtfX'ZZ. mtli. ^-S4*5r^ti%®2rfflvi/ia*^<50JS^. «#?:E|«jDt 

mTrs-mnt u-ca 3dt * . 

[0078] 

mm®. %mtm : £m^&zbt><x'Z&. 

[0079] 
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[0080] 



mmnfrrnmt ltu. TE*aa < 1 > ~ 


(7) 




C,H 7 0 - 








• • • f 1 ^ 


C 5 H n O- 


(o>- 


-(o 


)-CN 


v(2) 


C 7 H I5 0- 






VCN 


•••(3) 



C 5 H n -(5)-(o)-CN 



(4) 



C 3 H 7 - 


<5> 


<5> 




...(5) 


C 5 H„ - 








...(6) 


C 7 H 15 - 








•••(7) 



[0081] 
[0082] 
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mn&wgot-imii. *-?* y?tt-ca*<. man - wF^ttWgmL<?>wjmvtm 
nimizjLktL&imx'b') . ±Mm8>imm&> miKtmmmt Lxmrnztiz. 

[0083] 

^XtfcjD&LTffl^Tt JAn 4fc, <3)±1B«K1 • 2ff)^5r< fc t>— t- 
[0084] 

JJfflBWAIi. aUMHMtfe^TV^ifcjWIiK. JJEIHtAl: LXMNBIMt 

i><DX'f>iX i> £\\ 
[0085] 

±E«*tt!IWlOlBS«rlWitf0. 1 /imfelTi: JJKMMHW.'fc. 3fc<0&*«k 

JUT, oiD. ***feft (ASttfcfcH) Jr0t'h$^«^cO*cOlifiSLti*l«-r&-i:* t T 
§=&. 0M.tiT.hE? 9* ?e>€bP0. l*tmfirFT-&*Uf, ±i£?7*?i£ 

fc*rtfl*tc*t ut mix-* i . 

[0086] 

nmnAit. ij&ttzXoiztf-v ■rivz.w&t.rz&Ji -imzvi-Tmmzmfe 

Ztvtti*. Zntzfr. JJ2««Aii. A-^KtW, %*>tt££lT (OTitf-^y^*--*' 
?« (^mraCl • 3 • 6#M) **LT^tfcJ:v». **-tr**»ii± 

[0087] 
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C 8 H l7 0-/oV^° /H > , 

^>" N ><0V0H 17 C 8 -«> 

h o v_y 

[0088] 

Tip* ti& B A B H 8^*^f ^itl. . d V> «fc 5 SrJK&ttiKjflCtEtf* EMQ-fntf - HMffl 
[0089] 

BABH8U. 136. 7*CJiLb, 1 6 1 •CiaT<OfflKKHt*(i. Itnfa&VlTe)** 
-;KOdf jL-h'-y ?*^1fS-Wf &8U?<8iI*>4>^&*A-t'"/ IBABH 

[00903 

±S£BABH8^iajssr, mtkm&Ltzim&8m*m^x 1 3 6 . ycuLb 

. 1 6 lWFK8KJffllL$ra<^ ffi4 • 5 ra^mff$rEp»n-r&i: . Jfa- 

tr-y?*fliH4$:3rt?>filii -ttt-h. _LfEB ABH8t±, 

[0091] 

aawtjroTSSft-r*. • 5 (wmi) iaitEnarr&«Eks»M»4:ow 

&t7F-rw&mmmmi, 1 3 6. 7x$ll. 1 6iWF*>au!BEH. » 

2 0Kkv^dlKv^aUttfflltC*J^TSaELfc*llk«r*. ±IEBABH8£± 
feBABH8*>4>&i>»£JIJI3{i, JRHtcSBSSrUT***:*), JMBS^tfaWbtfJWi 
[0092] 

* . ±128® A b LXli . JRIWJ^jWttwaJIJaT W-f XTlfcttRKKfll Ltzm-£ 

tt («A) +fc*tt*traME«*fc»**. BT. #telfcft«tt : F#«3Ri:IM'> 
SriEfflriikfcTOC**. £*i4>fc«**8«ni-ffUjr. ^ttEitysifc^ftfcE** 1 

[0093] 

fcis. iilfeJ8[JMt«I»i. Wilt. WCaUMtt^t^TftoTt. <fc^U ffift 
OWt tl hZblzX 0 flSAIf £ «r t ?>T'2b T t J: v> U £ ft £ OMTtcftf!^ 

2l«Ati*MJ £AS ftT v >T fc J: V \ SfcfcUt. • »A#t**<0«JS£aifl§"r4 

[0094] 
[0095] 

vriz. ±imMAt Lxm^&zbtfx-z&ifa&t* L<imw£<wmeo-mini-* 



(15) 



^2005-316011 (P2005-316011A) 



[0096] 

iX*9+"/9D1& (SmD) D 

^^f7^Dffl(smD)ii mm® a t ix&m-t 5 z t tfx-t h m$&.w&<r) 

[0097] 

®!3t=tS®OTie-JR^ (9 ) (10) 
[0098] 
[<fc3] 



C, 



C, 




[0099] 

T$&tl&ANBC16mmfbtl&. KcH. (6) • (7)lCfcWC, m 

JiftSO^SL AttWCli. -HRsS ( 6 ) tC*5V^T(4m= 1 6, -HRst ( 7 ) KfcwCli 
m=15tr?nU X<i-N0 2 *£-7jrf. 
[0100] 

JtJSANBC 1 6Ji. 17 1. 0*C~19 7. 2*COi&KeBtCfcVYt » 
[0101] 

£tz. ANBC 1 6*^^f-y^Dffl$-^rr±IE«Oiaffi^i«^*5V^T, ANBC16 

izm.^(PHttttiis. ANBci6coft : ?-&mzm^mij&t><&i£ti>titb. #?tfm,? r 
xmzftz -j t Lxm-mmzmtftSLih. anbc 1 6tc3t^wn^tt*«» 

si-fa. =ar*5, anbc 1 x>?*-y?D:t§£jn^eT£>ix»f. *si5fi^ 

[0102] 

flESv^ux-vVl^g^fcte. ?H#IT:£iiR2CfcV>Tljyg3ix/^ 0/WI?^^d 
xv/l/^.gv- («^4«^^^®^1±«T'7k?®cO^^«l$-«i-^^T\ ?*A<jlgSffi£:3:6 

[0103] 

B) t, jS5-fe^ffl$-Srf ^hot 7 ? (7^^-hntr-x^) fflEftTfeSi/'Hr 
^tl'JAT'D-?^ K (DDAB) o*jgi8fc<Dg-&ma i *>S. .rog^&ii, 03fcJ: 
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[0104] 

zoM&Mi. nm ( 5 oa) mm, a»5-t;ns 

tf)Sg8i#2 0 nm ( 2 0 0 A ) SKT&6. Ztlt>co^ir-Mitfc<^^X D-UrHUM* 
[0105] 

jm^comtmAt Lxmm-r&zttfX'*&. 

[0106] 

s. u* hoe jsa$rjg«-r-i»^&^ ; ?-* i . mete'gzftimt& 
Whh. H5t=, u^-hoe-y^aaffl^aiasr^rr. 

[0107] 

5waittiMrrft*WBJSi©wett. s-fe/mfcJMWfciww**. Wiur. -far* 
7xiw- r^fcrfcfcaflMMrcii. j->\sy*-i\smbm.*.mtLx®z, sw&'X 

[0108] 

■*\ fteco^yc^s-t/uffi. -f^*^ ffitts-t/HH. raras-fc/Ms. &#s-t:;Ma^£ 

[0109] 

4*. iSK, as. #®»S£S^&mcJ:o-ai, 8i*SiiB!*SJ:a<Aft#*>o*:j£ 

. ffiS-fe/l/fl (i£5-fe/H»jt) Sr^-r^'J^hoe-y^ffifltO-fWCftS. 
[0110] 

jWGE-TS. C<0«t-5 : 2r^-K>'i'*ffi J ? > ^A-t--y^ffl{i, jtfNtJtiaTa&JF WITH 
[0111] 
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mmAit. mm. iu*y^mmm\^>93i^y^ i )^-^-Yv ! ^iv 
x— Tjucoimmz, $mzvs®.&?mmLtzm&i onm(iooA) ss^7f7 ? 
xitFfcawES-frfc. moMf<L?ttm*x'f>~>x{>j:\,\ ±imiyffik=Ht$mx'itxx 

JJ£7 -f -y ^.Xf&^fctt*. X MffiD DAB Srfcffl-f £ £ id^-sT. MSB LfcSWfevr 7 
oi?^-/ 3 v t MK«ffi|fflt&** * - b 1 T* S . 
[0112] 

5. it:. ^L^ffiav^^oxv^v'gVttJUTDDABtCfti.TJiieTVHU^ 

ttfx'zz. zoxdizixftbtitmnttfc. ±im'gAtixmm-rhzbtfX'Z 
a. 

10113] 

2*:. f&FattWSfcLT. 3^f'J ■,77)\^->&* : $mthZ.bifiX'%h. &*5. ® 
6 1=143 UXf U >y ? y/b-ffl^«"»»«^SiXT ^ & . 
[0114] 

. «® A t LT„ 3 U*-f >J y 9 TVU-fflSrSSfilT'S S . 
[0115] 

tcti. 3WJ v?7)V-m:7fr+m'&b VXit. mm. r jc 1 04 1 j m& 
=&. f-yVttSa-MSA) £48. 2«*%. r 5C Bj (4-^ry-4" -'O^/P 
t'7i-;k *-?f--y??g,&) £47. 4MM%. rZLI-4572j (ffi 

a=S, >;^ttii> £4. 4fii%<OSiJ^tiI-^UT^:l > ffliac!i5!I* < »4»#tTV^. IfcHfig 
«S«i. 3 30. 7KK33 1. 8 K?)i&gi£fflT\ 3UX-f 'J y^/U-fflSr^-f. 
[0116] 
C^^^f-y^^-fflD 

ttc ffiiMmmbtx. xx9i--v9zr)\s-m:mm-rhzbtfiX'Zh. me 

[0U7] 

ffl6lztrrrx?tz. X*? + ~/97ll>- (BP S „ ) fflt. ?AtV ••/ 7 7)V-ftb R 

6. is*,w&&<r)m&mLx^& mm. im&rms ■ e^mk) . ttz. 
^xfffms¥i:^Lx^hcox'. ft¥i&&®®x'imtzmitc®>'gx'h o . w&maizx 
^x&ft&ftw&itLxyt¥M&ij&wmii-&. rr^-mt. 
**wfcWawrtt*iftu ^muzi^xm.&ftTtfr&ttfoiztoz o 

[0118] 
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V^FH/'FH/HH-14BTMHC^^(f^<lS. 74. 4*C~7 3. 

2-CTBPs m 3ffl. 73. 2*C~7 2 . 3*CTBP Sm 2ffl. 72. 3*0-72. 1*C 
TBPsm BP S m Wt. 3m%rtO&6lZjf;T&o£. ftt*tfttt«>M»«r 

«Ha^0^:fr1fc!w3*l£. ftSFH/FH/HH- 1 4 BTMH 

[0119] 

tM£<. *A-t'-y?«. *.X??-«y?Dffl. nWJ^^ffi. *>?^-y? 
^ . * a- h* -y ? ffle0Mix*>2r*-r 'J * h Q t: >y ?ifff B t L < {daUWHa^HKaT- 

[0120] 

mmNfttw&wtn®tiz&v&&rstfmzv$mizmi:t>i£&z ttfz-z h . 

[0121] 

zfm-t&ft+tmvztzttimm&ki,. -e-lt. m&te^K+^HHawfflsfWB*) 

%}&t:m-t&. Z<?)£o*t}-<( ?>l>mt LTti. #J;Uf. ZLI -4 572 (^k?*tl{ 
) . CI 5 (.XA^ttK) , CN (*;U7*t83) . CB15 OH^ttK) 

[0122] 

igte'&Ai.ztevhm ?)vm<r>msgu±. msAiza^xm&mm<omm^^it^ 
■£&zti)*!!f&*®mz't>ixi£. nizmfcztizi><?)Titt^w. mm. i~i 5&s 
%a<»2L<. 3~i ow&.%tffiiznt. u\ tztiL. mtAtz&tt&irJ 

[0123] 

/H4£3r$-6 (ft^KSttSr) 44 9Jl4WtA»6&<»'rvYCt l Jtv*. :<O^KIi. & 

(fJ:v\ ftttWtcli, TfEfltitsS (11) 
[0124] 
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C 8 H 17 -/ O H O >-COO -< O }- CH 2 C*H (CH 3 ) C 2 H 5 



•••(li) 

[0125] 

h (BS* : 8SI*). £3*{fS::fc#-C£S. -f=&r*>*>. #$&Bj§e9&g A |^ * 
-< ^yHSzr*-?-!. i>c0Z'$>tUi£ < . ^Wtcygtt^rtOTfc^tf J: v. 
C0126] 

07 (a) Crijrr J: 3 1. ^J^pflnSftT^&i-tfg^KW;, CI 0«ix«jt A* 
^3W::2IS]S:*Itf>TV^*:*>, «^^{i3t^Wt-^ttT'AS. 07 <b) C 

[0127] 
[0128] 

«K:. *^om©{w*^i»^^^tt>(ti,^iSStC-5^T. 01 (a) • (b) 

. 07 ( a ) ~ ( c ) . mrms ( a ) ~ ( g ) *®mL-caTfcwm-& . =5r*s. jst 

[0129] 

07 (a) it, ^MSEpflirtKJg (OFFD®) £ *i ft & ^M^mzfrfrhZknGf;^ 
Of8j££^WC*-fgg|5¥®0T&9 07 ( b ) Ji. HSS9ttUttJS ( ONtfffi) C*3 
ttS±|£^il^c7)mfi£S:«5Cfi<)^-rSa5 :s F®0T'*>i.. Srfc. 07 (a) • (b) « 
. iia^^^wfcJtS lB3g<K>1Sj£S-*r$-t><Ofc U ittHfl(Ofi£t±. *f|6l®«gl 2<0 

SW^«i-C'J)o-Ct>J:<, ±ISS«1 • 2tcBfr^fif^:m?rSrePin-rSC:i:* J T'§-S.t,<J5T' 

[0130] 

S 4.62, i7 (c)li.I7 (a) • < b ) tZjjprf S^^ttJttSEPiDtBEtSiS^ 
ico|igffi£^-f ^^T-fcO . B8 ( a ) — ( g ) tt. m^WEpaDCJ:l»^W^14W 

Brffi0T'*>9. 08 ( a) ~ < g) li. Jfte. tg#oW;traCJ:*^e^:frtt<OSMfc£*iJ 
fflLT^2r^Tda^^®Eil^ D B# (OFF#M) <OBrBS0. IS^SH^^Eep 
UD^p <ON#.«8) <ommm. TN (Twisted NematicJ^CO^S^^mfiE^Eflfifl^ 
O»r®0. !?ETN^3Ei:<OJSAS^SI : F<OtiffepjDB#^)»rffi0, VA (Vertical Alignment 

<OK®0. IPS (In Plane Switching) ^<O^JIr^^^lffi&S>iaB$<7)BJrS0. 
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is i p sym^m^wm^nzmn^mmm^-r. 

[0131 j 

. X 2 . X 3 ) tJfltrcTEIMUe ( 1 ) 
[0132] 
[«ll 



2 

. n-- , 



(1) 



[033] 

(rij i =n ij , i, j =1 , 2, 3) 

T*sft*mPH* (swwMffPMio T^s*t*. :;t, ±faw«st < 1 > tarn**)* 

ffcfr[*J?>&®* (Y, . Y 2 . Y s ) fcttJBL/C****-*. TlfilRHi&sK (2) 
[0134) 
[»2] 



2 ^ 2 T 3 1 



(2) 



n 



[0135] 

TSRStl*. n, , n 2 , n 3 (JJJIT. nx. ny, n z fcEf ) JiifflSWfcttfcJu 

KWfr***MM.*i:. COft&iiY, tY 2 tO^(6]^^^Sr*L. 
StfSSfct-Hvfitnx. nyT'fcl). — «C. A^O:frffl^1frS3fcK»LT{ilED££ 

[0136] 

sc. i ps-jy£i:mizmfxm*)tt-s. 

[0B7] 

£€101 ■ 10 2RII3KJM1 0 5tftm2H, -Li£PfS«il 0 1-10 2±tc**i<f 

timmmmios ■ 104 <«&> #is»t£>*rcv%*>«ifi£2r*ru wsmmumtzu. m 
j&jgi o 5iz^ihm&^<oMmyj^tfih^mzi^htix^Lx^ht) i , w&whq 

mzii. ±Mm&ft?<?>mi1?fttfQ#*ftlz®^xmft1-&Z?lz%'>X^i>. ioig 

■£iz*niz*&>m%mimFi#i o 5 a^ ms^aifin^cw. ms ( c > iz^-rx 0 

■»fcti, 08 (d) ic^rfj:3(=. *^£*S^fi#S^a38;fr fa -f=5r*>^ « 

ffMEPJD^tSEQJjo^tt'. E#M£KiR&l 0 5 atftf§mti£*><yf *<0£lftfr|6j 

tmfcth 1 0 5 aaqgss-r & ) . 

[01381 
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WSL2 0 1-20 2iat?SA»2 0 5*<»E»SiX. ±iEP3S«2 0 1-20 21\Z*fl? 

timw^fe 203 • 2 0 4tfffiz.e>t\r^&m&tti. ^Emmtnmzu. m 

KfcttST^&atfrsf^nti^ 0 5 a«i. 128 ( e ) iz^tJ: itz. m&mmumizii 
. -f-cO^SWTlfiJ (ANfrft) #£CBH£K3rifi]£ffl&. 08 ( f ) £*rf J: ®EEP 

B*tT\ Siff^R#2 0 5a<O^»ig?;b£-r<::.. *c7)±|lWrS]a<5Hk-f & (SifrSMfl 
R«t2 0 5a«n) . 
[0139] 

I PS^^fcflSi^iSi, 08 (f) • <g> t=jj*fj:3lc. 
OllC. l*fO®B&3 0 2 • SOSjWfflKESfttrlfifSSrlrU H5*L&ir*rftimK 
fc^fflllcflaSfcflfcSaJBfc:. ±ie«Sa3 0 2 • 3 0 3t,Z*r)%,Ztf(mZtl&ZtX\ 

jjeM&mizm&mikftwwitoijft (minmnn^so s a*>±iftm*] {&mm ) 
) ^^ts^r. w.E.mwnu8tkWKmi}mtx\ ^h^w^^mtthztifix^h 

Alr&nm&f&nmi-b |S]SL 08 ( f ) CSrT«E#EpjnK!pi:08 < g) IZnk-T&B® 

«fR#3 0 5a*>*EIE-fS> . 
[0140] 

ZCDZolz. ^ffii&^mimTX'it. ^mWM^X'1*m&-!rtfrti s W$>fr<r>-}}falzm. 

cOJRSa^SI^-TJi. m&ftmmm$ifrfflt-f£X'$><0 . El<(i:frfl£3Efc3 
[01413 

^fc^fiJfflLTI^Sr^iS^^fi. 08 (a) • (b) C^tioC, WZMmm 
Kfc»tl>S!fr^nft3a<a^<i:5&IK. -TSrfc^ JKfWCf^i (nx=ny = nz, 

S(fij^s=o) x-h*). mzzma-rhzkizxixmi}®. < nx> ny ; euo^jk 

>0) A^-r&J^K^TV^. ±i5nx. ny. n z(±. irtlftl. mm 

izwfttm mumniTto) t'*>-?w$«b4 • scon^u^^mmm. sMffitcgtt 

[0142] 

arnwiSHtWrn) xmtimmn^m^m^iztizX'iXWjk^o tox-ao 

[0143] 

*itftonaucft>A»*ftjna?tt. 01(a) tc^-ridc. m®4 • 5\,zms.a^M 
ix^K^ttmxii. mn ■ 2mz&\zi%mnA mnm3) a^rcsr^rf. * 

wet mmmz%h. 

[0144] 

— tf. 01(b) {ZTfct <fc iC. ^554 • 5(::®E£8tDD-r*fc. ±ie«IKA«7)##^ 

«at«ir*tTn<fc*>. fcJSiraafttfJBR-r*. w*>»MWf3»eJ:D. w&4 ■ sra 
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[0145] 
[0146] 

J. -T h b . ftmtfi&tt. (A n = n//- nDL fl-SCS-ft, "f E ( V/m ) 

fc<oW$ii> TlEBHSia: (3 ) 

• An = A • B k • E2 - (3 ) 

A{i«2*T'<OAftf*£OjS« (m) . B k (m/V2 ) . 

E li£pjn!;#5£jg < v/m ) T*> h . 
[0147] 

rt-JgStBti, jag (T) 0±#fci: ttCl/ (T-Tn i ) (CJtWT6BI&-t-a£4^ 
4Ct* 5 «l<>nTfcO. (Tn i ) jfi^T(i^V%mi^STSBi!)T-#TV^ct LX 

t>. as (t> *i±#-r-5»^ htfc&su:*«£«-!W$£a<t8*-rs. se^A 

ffllS^lLhOiaETii. #71 0 0VJilT<omET\ ^ig^Sr+^(c 

. [0148] 
[0149] 
[0150] 

WfrttJIItf, ai^BlBSfc*** LX ^ S^S tt® k ->X^lZt&$>ZZti)<m 
S%*a«U=arWLtf'Sr^ i SrV^ Zlz. m®ftmnX-i>%&tf)miT&tt1-i>*'?1--y?X' 

[0151] 

ta-oii mmftmfrbmh.tz®.i$x'it±£ss&WA ##^e^r#JS£ 

Sfflil/Cvvcfc. £«#BiL mzWOL 1 IMST'ti. ^lKiOJSESASrtBfig-fS^H 1 ! 
[01523 

®i%iz*j&iLx^&'<zvmtiim% r ). -^j^mztufh. m^^mt^hmnrz^ 

53i£#8&U ZP>mm. v>-h7Aht> i 1&TLXL£ot^ofS)mtf$>&. 
[0153] 
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^£j;itwr. mm. mm&xmtz®m&j£tf±Mm.H&z «srA*<. **sg 

U^ixS^iaS^LTV^v^^. WffiLTt^Vf- ±iBEl6]K8 • 9 
[0154] 

•f&*>^ *mm<mmz£tai. tztiwmmnmi,zx&mi>&&8mLtzi:Lx 
i>. ±tmm&m iti£xsttmms.2iztiv&3.wnftmmiz. -jmm?m®.im 

:*l<n5\ ±MmKm®WmkWtt*tcl&W3&-hl;ftiZlXt5<ZhX\ Zcrtft*mm- 

MMlztm&mft (JOS) ^■(a]^-5TEi3)-r&. 
[0155] 

*^<ommizfrfr&$i7m : ?t,z£tiif. m&nwm&immz&Ltzb i/ct 

lfafttt«=ffifc.fc»ji** : F-S: ft & w 4: ** T S . 
[0156] 

JJBiQSftl • 2tc* J HErtiMSWM i T5 fc*lc, 2frw*¥^#M*¥4T*fc(iKT?T 
[0157] 

*£dfc*HHir?(*. ffiSCl • 2 1 i5<fctf*tl°JS&l 2) Cz*tU 

El«]BS8 • 9omMtf{c?tV^t^$rfro7t*>\ IMitfcMmi. --fiemffi&mz 

7z:>79smzft-ytit§,-&z'h'?~i:i>nz>zbiiT£z>. z<r>^. mwfoi ■ 2 _his 

EfiBI8 • 9 £JE2j£Utt§£\ fflSKl • 2fcefa^£&Lfci§^<5t'CD3»* 

\mhttfc^*K tgffi4 • 5£JBfi!tL*«ttEl fctiRtt{ffl<OSl£2*fW::El*)18? (lEftM 

[0158] 
[0159] 

art. *mii^&m&£vimwizm^T:mmizmi-t *«B«Jic:iici?s 

[0160] 

S. 4* CttBtfllD t LT. jurc** y/um^t^mjm^iz-o^ximn. 

[0161] 
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It. tRi|I5junu maSiaSgBI5Mm. mfficrjJfAO. 6umtl. ±3£Lti£ olzW&& 

tfyxmti&m^. ifcJIJlkLT. «t5l5Ul)~(3) 
[0162] 
[<t5] 



c 3 h 7 o -(o)-(oyc^ 



(1) 



C 5 H u O 




CN 



(2) 



C 7 H 15 0 




(3) 



[0163] 

ZLI-4572J (ffift^. Stumm *7&&%muLtzi>C0t:m\>itz. 
[0164] 

jSSE®S3<0«Jl (-«:*>*>«« 1 b 2k<7)fficomm) lilOwmtU. S'otc, Pa;fr 

0)±Mz*r?Am&<DnmiztemymzE.B.i. mtinisufj^msLoftmiztexm s 

[0165] 

. tfz. BcttmmiA 9VTil4>n, SU^^lKl y^«l^mE«^ti9 8%T'$> 
[0166] 

JMIfcLT. ^-7f--y^fgaT$>l,5CB <90wt%) t . fi-&tt^y-7-T$>S 1 
, 4-i/(4- ( 6-T^l»o>f;^df^) ^4fi^M-df->) ^yZ-f^if^) -2- 
*3-/l^>"fc?v ( 1 Owt%) fc£S£U ft^lSM!lfcl.-C'f;U;tf=Jf. 3 .7 (f-A-*"* 

rfcjflwc 3 6 5 nm#0J<O^M6£S^Lfl^^£fft£Lfc. 
[0167] 

[0168] 
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[0169] 
[0170] 

»w«§it***>{=»i/c. :««tMi nftJi^nB(»nB»cff% 

[0171] 
CH«fif»2] 

♦sowrtii, 8«k UT . flfitst ( 5 ) - ( 7 ) 

[0172] 
[fc62 




[0173] 

«0!>(*«>frjflv^. Srfc. Jii28tjl5t ( 5 ) - ( 7 ) t3j**-fl;**0>8HHH*tt. 
(5) £5*Tft£*lS:3 0wtX. flBt* (6) !:St^iJ4 0wt%. ffitrt < 7 

) ^-r-fk^m* 30wtxtufc. 

101741 

qW4fW«*<r fer. ftOBWE«*ttSr^r-r*««&tfflv^Ck* t 'C& 4. 

[0175] 
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[01763 

vti-^^ooAtsss, *>&^4. h*r^*^5, fy;w^5. tm^mcrmm 
mymizmthtiimm^mmz. &<mm-i-&zbtfX'Zz>. ttz. *mkv&fim 

[Hffi<0(S5*=5rSlBB3 

[0177] 

[013 ( a > a. ^mmm^iiztin^w^<^m&<7>Hmitz^im^^-(ow 
[ia33 m&~?4 9 oxv/i^ 3 yew. s. ^nf&tukn-mm-w^m^hi . 

[053 y*bbtf*?aUMa*)#SIBTJb*. 

[063 *»Bfl^«^^O«||O#««IS?&*TS^0T*&. 

[073 ( a ) «. ^^WJD^CiJttSiia^mT-^fSiaSr^W^^-rSSIJIIlTE 
0T'$> 0, ( b ) 14. «SPJlI^^»ti±Ra^-?W«llSS-«^WC*-r«aJBfBI 
mX'h *), ( c ) li. ( a ) ■ ( b ) ^^-r^^SR^-t-fcftSEPilrtBEfcSjS^t^K® 

[083 WKOSttDlcJ: &^WS*1SO^-ftS:f(lfflLT^S:ff ')«^-?tfi6*0}a 

%mtf^wftcomi&£v*n±mxmzxi^mzttmwmxh o . (a) j±m^ 

ORttOlc J: £ft^WJS;fr14^-WJE LTSUkSt«t 3 «l^?^ff*iEP;&ni$<OBr®0 
X'$, 0 „ ( b ) (4 ( a ) C^*^^«E6PflOB^Srffi0T*> 0 , ( c ) teTN^ 

^fsaa^ai^^mEiiEpjD^^BfSBT'j) o . ( d ) <4 ( c ) K^ia&a^^m 
smmnvmrnxh o . < e > j4VA^^^^^^mffl*EPflDi$w»r®0T£> 

0 . ( f ) (4 ( e ) K^-f iSfiS^^mEattDBS^BiiBST'*) o . ( g ) J4 I P 
^^)?SE H %«^3i5^<7)^BBiEniD^<OBi®0T'$) 0 , ( h ) (4 ( g ) tr^JSSajKSI^^ 

[01783 

1 ms. 

2 mm. 

3 mtm 

4a mmmft 
5a mim» 

6 

7 flBftK 

1 1 wmm® mm) 

1 2 StfiSlS (£80 

4 5c. 4 5d m#EPtn:fr|6j 

a &@ 
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2H088 EA03 GA02 GA03 GAM GA17 HA02 HA03 HA05 JA04 LA06 
LA07 MA20 . 

2H090 HB08Y HD14 KA04 LA01 MA02 MA07 MB01 

2H092 GA14 NA25 PA02 QA06 



